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I.  INTRODUCTION 

A.  ' UTEK  Systems,  Inc.  has  completed  Task  1 of  the 

study  for  the  Exploratory  Systems  Development  Model. 
This  study  Is  based  on  the  present  day  policies  and 
procedures  promulgated  and  published  by  DCA . The 
study  has  been  accomplished  in  the  perspective  of  the 
1980  Defense  Communication  Systems  (DCS). 

It  recognizes  that  the  reporting  policies  for  the 
future  would  remain  the  same,  however,  the  mechanisms 
for  reporting  and  the  information  content  of  these 
reports  may  well  vary.  It  also  recognizes  that  the 
basic  purpose  of  the  DCS  is  to  provide  a level  of  per- 
formance to  all  customers. 
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B.  Operation  of  the  DCS  includes: 


1.  Monitoring  and  maintaining  the  connectability  of 
subscribers  to  the  DCS. 

2.  Monitoring  and  maintaining  the  channel  apertures 

of  all  DCS  circuits  and  trunks  at  prescribed  accept- 
able quality. 

3.  Monitoring  and  maintaining  the  connectivity  of  all 
switching  centers  with  the  DCS  transmission  network. 

4.  Monitoring  and  maintaining  the  throughput  and  traf- 

■ 

fic  volumes  through  DCS  switching  centers  at  ade- 
quate levels. 

5.  Establishing  circuit,  network,  or  system  level 
re-route  or  restoral  alternatives  to  maintain  ser- 
vice at  a reduced  capability  during  circuit  outage 
or  switch  blockage  intervals. 

6.  Monitoring  and  reporting  all  occurances  concerning 
traffic  movement  problems  or  network  hazards. 

7.  Overviewing  all  network  level  problems  to  provide 
assistance  and  coordination  during  the  resolution 
of  problems. 

8.  Implementation  of  contingency  plans  supporting 
tactical  situations  or  mobility  exercises. 

9.  Maintaining  day  by  day  status  of  the  DCS  for  the 
JCS. 
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C.  Management  of  the  DCS  includes: 

1.  Establishing  requirements  for  additions,  upgrades 

or  deletions  to  DCS/customer  service.  These  include 
non-DOD  customers  as  well  as  DOD  customers. 

2.  Validating  customer  service  requirement  changes  and, 
when  necessary,  establishing  restoral  priorities. 

3.  Establishing  circuit  implementation  plans  including, 
as  necessary,  amendments  to  existing  restoral  plans. 
Monitoring  status  changes  regarding  use  of  DCS 
dedicated  circuits  and  assets. 

5.  Monitoring  the  operating  efficiency  of  the  DCS  and 
the  level  of  performance  afforded  its  customers. 

6.  Monitoring  the  effectiveness  of  DCS  operational 
doctrine  and  policies  and  their  execution. 

7-  Performing  statistical  analyses  of  quality  and 
throughput  data  to  evaluate  present  technical 
criteria  and  plan  for  future  growth. 

8.  Participate  in  the  planning  of  exercises  and  con- 
tingency operations  which  impact  DCS  loading  or 
connectivity . 

9.  Develop  long  term  planning  for  the  upgrade,  modern- 
ization, or  re-direction  of  the  DCS;  this  includes 
the  establishment  of  policies  and  procedures  for 
the  operation  and  quality  of  the  DCS. 

D.  Factors  concerning  operations  and  management  data  and 


its  uses: 


1.  Data  bases  will  be  distributed  within  the  DCS  (including 
staff  elements)  with  a strong  geographic  orientation. 
They  will  be  resident  at  the  lowest  appropriate  levels 
(locations)  compatible  with  their  storage,  usage,  com- 
pilation, and  utility.  Data  bases  will  be  kept  current 
by  selected  reporting  from  responsible  organizations  at 
appropriate  management  levels  of  the  DCS.  Data  will  be 
kept  reliably  accurate  by  administrative  procedures, 
on-site  spot  checks,  and  cross  checks  against  other 
data. 

2.  Techniques  for  storage,  retrieval  and  manipulation  of 
distributed  data  and  computation  algorithms  already  are 
required  to  process  traffic  volume  data  obtained  from 
the  Traffic  Data  Collection  System  of  AUTOVON,  to  attain 
useful  AUTOVON  network  analysis  information  in  a timely 
manner. 

3.  Both  software  and  hardware  resources  are  required  at 
Level  III  to  implement  the  responsibilities  assigned 
to  it  under  the  SYSCON  structure. 

4.  Appropriate  security  mechanisms  may  be  implemented  to 
protect  the  structure  of  accumulated  data  and  computa- 
tional algorithms  where  necessary  to  insure  survivabil- 
ity of  information  or  analysis  procedures. 

5.  The  ATEC  System  will  be  operational  to  provide  data 
inputs  or  a data  base  of  transmission  media  status  for 
use  by  the  control  and  management  structure.  Its  imple- 
mentation should  provide  a status  information  file  at 
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the  working  level  for  transmission  systems.  This 
status  file  must  be  paralleled  by  improvements  in  the 
switch  network  status  information  files.  Presently 
these  files  have  limited  mobility  and  lack  the  ability 
to  quickly  reduce  their  contents  to  operationally 
oriented  information. 

6.  Presentation  of  operational  data  to  controllers  must 
be  real  time  where  as  management  data  presentation 
may  be  non-real  time. 

7.  The  evolution  to  an  all  digital  DCS  will  require  a 
network  perspective  rather  than  a station  prespective 
presently  employed  in  analog  systems.  Failures  within 
a digital  system  appear  at  a number  of  stations  rela- 
tively simultaneously.  Analog  system  failures  are  more 
regulated  to  one  or  two  stations.  Additionally,  dig- 
ital systems,  although  capable  of  sustaining  performance 
longer  than  analog  systems  under  similar  adverse  con- 
ditions, will  fail  in  a catastrophic  manner  as  compared 
to  analog  systems  which  are  prone  to  degradation  prior 
to  failure.  Consequently  a more  network  oriented 
approach  is  required  to  define  the  point  of  failure  and 
reassign  resources  to  affect  restoral. 

8.  Management  by  exception  will  be  used, only  deviation 
reports  will  be  submitted  based  on  pre-conceived  pro- 
cedures and  operating  standards.  All  data  reported 
will  be  used  for  operational  and  management  control. 
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Operational  control  status  will  be  inputted  on  a time 
threshold  basis.  Reaction  to  these  status  reports  will 
occur  as  appropriate  based  on  circumstances  in  being. 
Management  data  will  be  derived  from  the  analysis  and 
correlation  of  all  reported  data  on  an  as  required 
basis . 

9.  Bulk  data  storage  and  processing  capabilities  will  be 
prevalent  at  the  middle  and  upper  levels  of  the  SYSCON 
management  structure. 

10.  Programs  are  in  progress,  or  systems  are  in  place  in 
the  DCS  network  control  facilities  which  provide  status 
of  traffic  movement,  volume  and  the  resources  support- 
ing these  elements.  These  systems  and  programs  include 
AUTODIN  I & II,  the  AUTOVON  Central  Alarm  System  (ACAS) 
and  the  AUTOVON  Traffic  Data  Collection  System  (TDCS). 
As  stated,  algorithms  will  be  necessary  to  establish 
the  TDCS  as  a viable  source  of  data.  Additionally,  all 
systems  may  require  upgrade  to  insure  the  automated 
data  reported  is  equal  in  depth  to  that  data  derived 
from  the  ATEC  System.  A proper  balance  in  time  thresh- 
olds and  data  detail  is  required  to  assure  viable  cor- 
relation between  traffic  and  transmission  control  in 
support  of  systems  operational  control. 

11.  DCS  evolution  into  the  SYSCON  operations  and  management 
concept  is  possible  within  existing  DCA  policies  and 
procedures.  Their  implementation  and  use  may  require 
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modification  to  be  compatible  with  evolving  the  tech- 
nologies which  are  upgrading  the  DCS. 

Types  of  Data: 

The  data  needed  to  manage  and  operate  the  DCS  is  basic- 
ally of  three  types:  Facility  Data,  Service  Data,  & Status 

Information  Data. 

1.  Equipment/communications  facility  data  refers  to  the 
installed  hardware  at  a government  owned  facility  which 
is  committed  to  the  DCS.  The  data  describes  the  station 
in  terms  of  installed  equipment  and  associated  capabil- 
ities, and  the  transmission  link  which  the  equipment 
supports . 

2.  DCS  services  refers  to  the  circuit  connectivity  and 
traffic  capacity  of  the  DCS.  The  transmission  media 
services  of  the  DCS  are  described  in  the  Circuit  Link 
and  Trunk  files.  When  combined  with  the  switching  sta- 
tion capabilities,  the  combination  relates  the  switched 
network  (AUTOVON,  AUTODIN,  AUTOSEVOCOM)  to  the  trans- 
mission systems,  thus  describing  the  overall  service 
structure  of  the  DCS. 

3.  Status  information  provides  summary  and  real  time  per- 
formance reports  for  the  equipment,  facilities  and 
services  of  the  DCS.  That  is,  equipment,  facility, 
link,  trunk,  and  circuit,  switch  outages  and  degrada- 
tions, and  traffic  volumes  are  reported  by  each  DCS 
reporting  station  on  a near  real  time  and  as  a daily 
summary  when  pre-established  thresholds  or  standards 


are  violated.  Quality  assurance  data  on  transmission 
equipment  is  also  transmitted  daily  by  each  reporting 
station . 

F.  Organizational  and  Reporting  Concepts: 

1.  Staff  Element  Participation 

The  DCS  provides  communication  service  for  the 
Joint  Chiefs  of  Staff  (JCS),  the  Military  Departments 
(MILDEP)  and  other  Government  agencies.  Accordingly, 
DCA  staff  agencies  are  responsible  for  the  planning  and 
engineering  of  present  and  future  requirements  of  the 
DCS.  Customer  communication  requirements  determine  the 
structure  of  the  DCS  and  provide  guidelines  for  its 
operation  (i.e.  speed-of-service , reliability,  survi- 
ability  etc.)  DCS  future  requirements  are  derived  from 
customer  generated  Telecommunication  Service  Requests 
(TSR).  These  are  submitted  in  letter  format  through 
the  customer's  Telecommunications  Certification  Office 
(TCO).  TSR's  for  overseas  theatre  support  are  directed 
to  staff  circuit  engineers  at  the  cognizant  overseas 
DCA  area.  Continental  U.S.  requirements  are  staffed  at 
the  Defense  Commercial  Communications  Office  (DECCO)  as 
are  all  non  DOD  users  of  the  DCS.  The  TSR  is  translated 
into  a Telecommunications  Service  Order  (TSO),  entered 
into  the  circuit,  link  and  trunk  files  and  also  forwarded 
to  the  field  elements  for  implementation.  Leased  cir- 
cuit segments  are  implemented  by  DECCO  or  DECCO  field 
elements.  Military  supplied  circuit  segments  are 
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implemented  by  DECCO  or  DECCO  field  elements.  Military 
supplied  circuit  segments  are  implemented  via  facilities 
established  through  previous  planning  and  programming 
actions.  Figure  1 provides  a functional  flow  of  the 
staff  participation. 

2.  Operational  Element  Participation:  (See  Figure  2) 

a.  The  DCS  stations  are  operated  and  maintained  (O&M) 
by  the  MILDEPS  with  operational  direction  and  con- 
trol from  DCA.  The  installation  of  DCS  stations, 
equipment  and  logistical  support  is  also  O&M  agency 
provided  but  the  management  of  DCS  resources  is 
retained  by  DCA.  Thus  each  DCS  station  has  normal 
MILDEP  reporting  channels  to  support  its  functional 
operation  and  has  DCS  reporting  channels  for  oper- 
ation of  the  DCS.  Within  the  DCS  reporting  system, 
each  station  is  either  a reporting  station  or  a 
reported-on  station  (by  a reporting  station). 

b.  For  the  transmission  media  (except  satellite)  a 
reporting  station  may  also  be  DCA  designated  as  an 
Intermediate  Control  Office  (ICO/nodal  control)  or 
a Facility  Control  Office  (FCO/sector  control). 

Each  station  reports  to  and  takes  direction  from 
the  next  higher  level  of  control.  The  MILDEP  FCO 
reports  to  the  RCOC  (which  may  be  co-located), 

RCOC  reports  to  the  ACOC  which  reports  to  the  DCAOC. 
DCA  satellite  stations  report  direct  to  the  ACOC. 
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c.  For  the  switched  networks,  there  are  two  DCS  report- 
ing channels.  Transmission  media  conditions  are 
reported  through  the  serving  technical  control 
facility  and  switch  status  data  and  traffic  volume 
is  reported  directly  to  the  ACOC  from  the  switching 
center.  Since  the  DCS/base  interface  is  generally 
defined  as  the  base  main  frame,  user  equipments  and 
the  on-base  circuit  segments  are  not  part  of  the 
DCS.  User  problems  are  reported  to  the  DCS  station 
providing  DCS  connectivity  for  the  affected  service. 

G.  Basic  Sources  for  Data: 

1.  The  two  basic  sources  of  data  available  within  the  DCS 
from  which  DCS  status  may  be  derived  is  the  status  of 
DCS  station  equipment  and  the  status  of  traffic  move- 
ment. Two  general  status  elements  are  reported  for 
the  equipment.  These  are: 

• Is  it  available? 

• How  well  is  it  working? 

Two  status  elements  are  also  reportable  for  traffic 
movement.  These  are: 

• What  is  the  traffic  volume? 

• What  is  the  traffic  flow  direction? 

All  information  reflecting  the  status  of  the  DCS  and 
its  level  of  performance  is  derived  from  these  two 
factors.  As  an  adjunct,  the  effectiveness  of  how  well 
this  resource  is  managed  can  also  be  derived  from  this 
information  source. 
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Reporting  Element  Perspective 

Two  elements  view  and  report  status  resources,  but 
each  with  a different  perspective.  However,  a com- 
mon denominator  for  both  is  the  level  of  performance 
The  two  elements  are; 

a.  Transmission  Media  Facilities  - 

The  perspective  is  the  quality  of  service 
provided  and  the  ability  to  maintain  service  at 
a reasonable  level. 

b.  Network  Facilities  - 

This  view  is  to  the  grade  of  service  and 
subsequent  ability  to  sustain  service  at  a 
reasonable  level. 

A further  description  of  these  facilities,  respon- 
sibilities, structure  and  reporting  methods  follow; 
a.  Transmission  Control  Facilities  - 

These  facilities  are  the  prime  element 
responsible  for  transmission  system  quality  of 
service.  They  reside  at  stations  within  the 
DCS  and  are  organized  into  a Sector  Control 
(FCO)  Nodal  Control  (ICO)  and  Local  Control 
(TCF).  The  Local  Control  or  Technical  Control 
facility  is  the  lowest  level  that  the  quality 
of  service  can  be  determined.  The  information 
reported  becomes  more  refined  as  the  flow  of 
data  goes  upward  in  the  organ! zational  chain 
to  the  Sector  Control.  Quality  of  the 


transmission  media  is  their  prime  responsibility 
includes  reporting  the  status  of  resources  from 
which  they  provide  service.  Status  as  used 
herein,  includes  equipment  availability  and 
readiness  of  operational  personnel.  Presently 
this  reporting  is  accomplished  manually.  An 
automated  method  is  to  be  implemented  in  the 
near  future.  The  ATEC  system  will  automate  the 
measurements  of  the  transmission  system  which 
in  turn  will  determine  quality  of  service.  It 
is  probable  both  an  automated  and  manual  form 
of  reporting  will  exist  in  the  future, 
b.  Network  Control  Facilities  - 

These  facilities  are  structured  at  those 
communications  nodes  where  switches  reside.  It 
is  their  prime  responsibility  to  provide  a grade 
of  service  to  users  of  the  DCS.  Accordingly, 
they  report  the  grade  of  service  being  provided 
as  well  as  the  status  of  the  resources  required 
to  provide  a grade  of  service.  These  reports 
are  directed  to  the  ACOC.  Status  in  this  case 
is  traffic  movement  and  resources  for  traffic 
movement.  Traffic  movement  includes  traffic 
volume  as  well  as  the  direction  of  traffic  flow. 
Resources  for  traffic  movement  includes,  equip- 
ment availability  and  operational  personnel 
readiness.  Automated  methods  are  used  to  report 
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traffic  movement  volume  and  status  for  AUTODIN 


and  AUTOVON.  Manual  methods  are  used  for 
AUTOSEAVOCOM.  Manual  methods  are  followed 
for  reporting  status  of  other  resources  not 
reported  automatically. 


FUNCTIONAL  REQUIREMENTS  OF  SYSCON 

A.  Use  of  Existing  Policy  & Procedures 

The  basic  function  of  DCA  is  to  plan,  engineer, 
operate  and  maintain  the  Defense  Communication  System 
(DCS).  Toward  this  effort  a number  of  concepts,  pol- 
icies and  procedures  have  been  implemented  and  pub- 
lished. Over  their  long  period  of  use,  these  policies 
and  procedures  have  been  refined.  As  the  function  of 
the  SYSCON  structure.  Figure  3,  is  as  stated  above, 
these  refined  policies  and  procedures  are  still  appli- 
cable. Accordingly,  evolution  and  implementation  of 
the  SYSCON  structure  should  not  consider  abolishing 
previously  established  policies.  The  major  consider- 
ation for  SYSCON  must  be  towards  providing  more  practi 
cal,  immediate  and  efficient  methods  of  implementing 
these  policies. 

B.  Data  Utilization 

1.  Two  distinct  functions  that  must  be  accomplished 
in  order  to  manage  the  resources,  services  and 
future  of  the  DCS  are  systems  operational  control 
and  systems  management  control.  Specifically, 
systems  operational  control  concerns  the  opera- 
tional direction  of  the  resources  within  the  DCS. 
Appropriately,  this  control  is  distributed  through 
out  each  level  of  the  SYSCON  structure.  Systems 
management  concerns  longer  term  actions  such  as 
planning,  engineering  and  analysis.  This  control 
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is  resident  at  the  two  upper  levels  of  the  SYSCON 
structure.  In  short,  operational  control  is  real- 
time, management  control  is  long-term.  All  data 
generated  by  status  reporting,  file  updates  and 
circuit  requests,  generated  from  within  or  outside 
the  DCS,  is  useful  toward  both  the  operational 
control  and  management  control  of  the  DCS.  It  is 
only  the  timeliness  of  the  data,  how  it  is  processed 
and  its  eventual  correlation  that  differentiates 
the  use  of  the  same  data  for  operational  or  manage- 
ment control. 

2.  By  its  nature,  operational  control  is  time  sensitive. 
Accordingly,  status  of  the  DCS  is  reported  by  excep- 
tion on  a time-threshold  basis.  Effective  operational 
control  requires  the  correlation  of  grade  of  service 
and  quality  of  service  to  determine  a level  of  per- 
formance. Grade  of  service  is  reported  by  network 
control  facilities  using  the  automated  techniques 
available  in  AUTODIN  I & II,  the  AUTOVON  Centralized 
Alarm  System  and  the  AUTOVON  Traffic  Data  Collection 
System.  Quality  of  service  is  reported  by  trans- 
mission media  facilities  which  shall  use  the  ATEC 
system,  in  the  near  future,  to  automate  all  measure- 
ments of  transmission  systems  presently  accomplished 
manually.  Effective  correlation  of  the  data  reported 
by  these  systems  requires  that  the  data  be  equal  in: 
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1. 


Timeliness  or  update  rate 


I 


2.  Detail  in  data  content 

3.  Equal  highlighting  of  critical  factors.  (i.e. 
time-threshold  reporting  criteria  for  network 
and  transmission  facilities  should  be  the  same 
in  order  to  adequately  assess  cause  & effect.) 

Surfacing  of  operational  problems  can  be  accomo- 
dated by  analyzing  and  processing;  all  data  against 
specific  time-thresholds.  Elements  exceeding  time- 
thresholds  are  so  outputted  to  the  responsible 
SYSCON  level  for  appropriate  control  measures  and 
resolution.  Therefore  all  data  must  be  processed 
analyzed  and  managed  on  a real  time  basis  in  order 
to  surface  operational  control  requirements. 
Management  data,  however  is  long-term  and  therefore 
can  be  processed  on  an  "as  required"  basis.  The 
following  paragraphs  describe  the  status  reporting 
data  available  from  transmission  media  and  network 
control  faclities,  the  time-thresholds  (when)  the 
data  is  reported,  and  the  conditions  (what)  under 
which  a report  must  be  made. 

3.  Time-threshold  reporting  for  transmission  media  facil- 
ities is  accomplished  when  certain  conditions  occur  or 
on  a periodic  basis. 


a. 


... 

■! 


A nonformatted  narrative  report  will  be  submitted 
within  10  minutes  on  the  following  conditions: 

(1)  A station  outage  of  1 minute  or  longer. 
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(2)  A link  outage  10  minutes  or  longer. 

(3)  A trunk  outage  of  10  minutes  or  longer. 

(4)  A user  outage  of  10  minutes  or  longer  if  the 
circuit  is  identified  as  a special  interest 
item.  Special  interest  items  are  justified 

by  the  user  to  DCA . Justification  is  required 
every  three  months.  Nominally  these  circuits 
are  CINC's  or  command  post  circuits. 

(5)  Changes  in  status  and  termination  of  authorized 
recoverable  subjects  as  designated  in  DCA  area 
supplements . 

(6)  A station  isolation  of  1 minute  or  longer. 

(7)  Hazardous  Conditions  (HAZCONS).  HAZCONS  apply 
only  to  DCS  stations  and  links  and  are  reported 
when  the  HAZCON  has  lasted  for  30  minutes  or 
longer. 

(a)  The  following  constitute  reportable  HAZCONS: 

1.  Partial  or  complete  evacuation  of  commu- 
nications facilities  due  to  fire,  smoke,  enemy 
action,  jamming,  physical  damage,  severe  weather 
or  other  conditions  which  threaten  the  loss  of 
communications . 

2_.  The  loss  of: 

a.  Diversity  to  the  degree  that  any 
additional  loss  will  result  in  system  failure 
or  degradation. 
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b.  Any  combination  of  primary,  backup 
or  spare  communications  equipment  or  power 
facilities  when  failure  of  another  like  com- 
ponent would  cause  outage  or  degrade  service, 
and  sufficient  equipment  to  sustain  or  restore 
operation  is  not  immediately  available. 

£.  Environmental  equipment  when 
immediate  restoral  is  necessary  for  equipment 
operation  but  is  not  possible. 

3 • The  last  onsite  stocked  spare  part 
supporting  a nonredundant  conf iguration  is 
placed  in  service  at  a DCS  facility.  "Onsite" 
includes  local  base  support  activities. 

A_.  Other  situations  or  conditions  which 
in  the  opinion  of  the  shift  supervisor  or 
designated  responsible  individual  should  be 
reported. 

(b)  To  assist  the  O&M  commanders  in  resolving 
supply  difficulties,  particularly  those  which 
involve  interservice  or  interagnecy  arrangements, 
the  responsible  commander  will  report  the  esti- 
mated time  of  termination  of  the  HAZCON  within 

3 working  days. 

(c)  Inquiries  by  DCA  elements  for  additional 
information  will  be  made  as  required. 

b.  Format  summary  reports  are  submitted  as  periodic 
reports  reporting  the  following  conditions: 


__k 


1 


21 


(1)  All  Items  previously  reported  by  narrative 
report  will  normally  be  reported  daily  as  of 
2H00Z.  DCA  areas  are  authorized  to  direct 
submission  of  additional  periodic  reports  as 
required. 

(2)  Performance  monitoring  data,  which  are  submit- 
ted as  Q-line  information,  will  be  reported  in 
DCA  area  supplements. 

(3)  Restoration  priority  (RP)  2 or  higher  and 
special  interest  item  reroutes  will  be  reported. 

( 4 ) Channel  outages  of  30  minutes  or  longer  will  be 
reported. 

(5)  Outages  and  reroutes  previously  reported  by 
periodic  report  that  continue  from  one  raday 
into  the  next  will  be  reported  as  specified  by 
the  DCA  area. 

(6)  Outages  of  30  minutes  or  longer  on  interswitch 
trunks  which  have  restoration  priorities  below 
RP2  or  are  not  designated  special  interest 
items  will  be  reported. 

(7)  Outages  of  10  minutes  or  longer  on  all  circuits 
with  purpose  and  use  code  DN.  (CRITCOM  Circuits) 

(8)  All  other  outages  of  10  minutes  or  longer  on 
circuits  with  RP2  or  higher. 

4.  Time  threshold  reporting  for  AUTODIN  I,  a network  con- 
trol facility,  are  also  on  an  "as  occurs"  or  periodic 
basis . 

22 
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"As  occurs"  reporting  is  accomplished  for  the  fol- 
lowing conditions. 


a . 


(1)  When  the  switching  equipment  is  unable  to  pro- 
cess traffic  due  to  environmental  equipment 
failing,  ASC  equipment  malfunction  or  failure, 
or  personnel  error.  The  outage  terminates 
when  the  first  interswitch  circuit  and  the 
first  channel  are  returned  to  service. 

(2)  At  the  time  system  dry-up  procedures  are  initi- 
ated. The  outage  terminates  when  the  first 
interswitch  circuit  and  the  first  customer 
channel  are  are  placed  in  service. 

(3)  When  a planned  or  unplanned  reload  is  performed. 
The  outage  terminates  when  the  first  interswitch 
circuit  and  the  first  customer  channel  are 
placed  in  service  after  reload. 

(4)  When  an  automatic  or  manual  restart  is  initiated 
which  prohibits  the  switching  equipment  from 
processing  traffic.  The  outage  terminates  when 
service  is  restored  after  restart. 

(5)  When  all  crypto  facilities  fail.  The  outage 
terminates  when  the  first  interswitch  circuit 
and  the  first  secure  customer  channel  are 
returned  to  service. 

(6)  On  the  following  other  reportable  subjects: 

(a ) Switch  Isolation.  A switch  Isolation 
occurs  when  all  interswitch  connectivity 
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(interswitch  trunks)  is  lost.  Switch  isolation 
terminates  when  the  first  interswitch  trunk  is 
returned  to  service. 

(b)  Hazardous  Condition.  A hazardous  condition 
occurs  under  the  conditions  specified  in  para- 
graph 3.a(7)(a). 

(c)  Impaired  Service  Condition  (ISC).  An 
impaired  service  condition  occurs  when  one  or 
more,  but  not  all.  Line  Termination  Coordinators 
and/or  Accumulation  and  Distribution  Units  fail. 

(7)  Any  interswitch  circuit  or  trunk  sustains  an 
outage  and  it  becomes  apparent  that  restoration 
cannot  be  accomplished  within  10  minutes. 

(8)  An  interswitch  circuit  or  trunk  is  restored  by 
AUTOVON  circuit  or  the  circuit  is  restored  to 
its  normal  path. 

(9)  A failure  and  restoral  of  a user  terminal,  a 
circuit  outage  and  restoral  between  the  user  and 
the  nearest  DCS  access  station. 

(10)  Critic  Service  Message  - A service  message  is 
generated  at  each  AUTODIN  switch  as  a CRITIC 
message  is  processed  through, 
b.  Periodic  reports  are  submitted  on  the  following. 

Frequency  of  reporting  is  as  indicated. 

(1)  Header  Extract  Data  - submitted  one  day  each 

month  - used  as  source  for  traffic  engineering  - 
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provides  an  indication  of  traffic  direction 
(Inward,  outward  to  switch,  user  vs  interswitch) 

(2)  Action  notice  of  implementation  of  system  mod- 
ification including  circuit  changes,  table 
changes  and  new  programs  - within  24  hours  of 
occurance . 

(3)  AUTODIN  Management  Index  File  - Provides  char- 
acteristics of  the  configuration  of  AUTODIN. 
Includes  subscriber  terminal  equipment,  access 
lines  and  interswitch  connectivity  in  detail  - 
submitted  periodically  2-3  times  per  week. 

(4)  DCS  Circuit,  Trunk  Link  Inventory  - Provides 
static  data  on  interswitch  trunks,  access  lines 
equipment  and  routing  - submitted  periodically 
2-3  times  per  week. 

(5)  Report  of  Traffic  volumes  - totals  in  terms  of 
messages  and  line  blocks  sent/received  per 
trunk  and  subscriber  - submitted  daily. 

(6)  Summary  Report  - Based  on  specific  criteria 
and  thresholds,  report  identifies  significant 
problems  being  encountered  such  as,  media 
failures,  equipment  problems,  switch  node  fail- 
ures and  traffic  queues  - submitted  daily. 

(7)  High  Precedence  Traffic  Delays  - submitted 
weekly . 

(8)  COMOPS  - A monthly  report  of  all  tributary 
traffic  and  effeciency  Information  - submitted 
monthly . 


5. 


AUTODIN  II  Phase  II  is  presently  in  the  development 
stage.  The  specifications  for  this  development 
required  the  time-threshold  and  data  information  in 
Table  I. 

Rules  and  conditions  for  reporting  AUTOVON  status 
include;  status  reporting  in  accordance  with  DCAC  310-55-1* 
the  AUTOVON  Central  Alarm  System  (ACAS)  and  the  Traffic 
Data  Collection  System  (TDCS). 

a.  DCAC  310-55-1  status  reports  include  nonformatted 
and  formatted  reports.  These  are; 

(1)  A switch  (station)  outage  and  restoral,  under 
the  following  criteria: 

(a)  A station  outage  occurs  when  the  switch 
loses  the  capability  (engineered  capacity)  to 
process  automatically  any  of  the  following 
categories  of  traffic  as  a result  of  problems 
internal  to  the  switch  (Isolation  of  the  switch 
from  the  network  due  to  failure  of  all  inter- 
switch trunks  [IST's]  is  not  considered  a 
switch  outage  but  should  be  reported  by  recov- 
erable subject  as  an  isolation.): 

1.  Originating  interswitch  traffic. 

2.  Terminating  interswitch  traffic. 

3.  Tandem  traffic. 

(b)  A station  restoral  occurs  when  the  switch 
gains  the  capability  to  process  automatically 
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AUTODIN  II 


Improper  Line  Patching  TCF,  NCC 


(c)  An  impaired  service  condition  occurs  when 
the  switch  loses  a portion  of  its  capability  t 
process  any  of  the  traffic  types  listed  under 
outage  definitions  in  paragraph  6a(l)(a)  above 
(2)  Other  reportable  subjects: 

(a ) Isolation . 

1.  Switch  isolation.  A switch  or  station 
isolation  occurs  when  all  interswitch  trunk 
connectivity  is  lost  due  to  failure  not  attri- 
buted to  the  switch  itself,  such  as  failure  of 
technical  control  or  transmission  facilities. 
Switch  isolation  terminates  when  the  first 
interswitch  trunk  is  returned  to  service. 

2 . Private  Branch  Exchange  (PBX) . A PBX 
isolation  occurs  when  all  access  line  connec- 
tivity to  an  AUTOVON  switch  is  lost.  PBX  iso- 
lation terminates  when  the  first  access  line 
to  the  PBX  is  returned  to  service. 

(b ) Station  Hazardous  Condition  (HAZCON). 

A hazardous  condition  occurs  and  term! 
nates  under  the  following  conditions: 

a.  Failure  and  restoral  of  switch 
marker  A or  B. 

b.  Simultaneous  failure  and  restoral 
of  two  logics. 

c.  Failure  and  restoral  of  memory  X 

or  Y. 


A 


m - 


A 


d.  Failure  and  restoral  of  25  percent 
of  the  equipped  register-sender  junctors  (RSJ). 

An  amplifying  report  is  required  upon  failure 
and  upon  restoral  of  each  RSJ. 

e.  Failure  and  restoral  of  25  percent 
of  the  equipped  dual  tone  multifrequency  (DTMF) 
receivers.  An  amplifying  report  is  required 
upon  failure  and  upon  restoral  of  each  additional 
DTMF  receiver. 

f.  Failure  and  restoral  of  25  percent 

of  the  equipped  multifrequency  (MF)  transceivers. 

An  amplifying  report  is  required  upon  failure 

and  upon  restoral  of  each  additional  MF  transceiver. 

g.  Failure  and  restoral  of  dial  service 
assistance  (DSA)  marker  A or  B (if  equipped  with 
an  operational  DSA  subsystem) . 

h.  Failure  and  restoral  of  the  mainte- 
nance monitor. 


i.  Failure  of  the  traffic  data  collec- 


tion system  (TDCS)  to  operate  in  the  rapid 
memory  reload  mode. 


j.  Failure  and  restoral  of  the  d.c.-a.c. 
inverter . 

k.  Failure  and  restoral  of  a power  rec- 
tifier, even  though  the  remaining  units  are 
carrying  the  load. 
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1_.  Failure  and  restoral  of  the  primary 
or  secondary  a.c.  power  source.  If  both  fail, 
an  amplifying  report  is  required  upon  restoral 
of  either. 

m.  Failure  and  restoral  of  primary 
and  backup  power  which  caused  the  switch  to 
operate  on  battery  power. 

n.  Failure  and  restoral  of  primary 
environmental  control  facilities.  An  amplify- 
ing report  is  required  when  a cabinet  tempera- 
ture of  90°F  and/or  a relative  humidity  of  75 
percent  is  reached.  An  amplifying  report  is 
also  required  upon  implementation  of  a sub- 
system "power  down"  and  upon  implementation  of 
a subsystem  "power  up."  The  "power"  report 
will  identify  specific  subsystems  de-energized. 

o.  Failure  and  restoral  of  25  percent 
of  the  interswitch  trunks  (IST's)  on  an  engi- 
neered route.  An  amplifying  report  is  required 
upon  failure  and  restoral  of  each  additional 

25  percent  of  the  IST's. 

2.  Hazardous  conditions  identified  in  para- 
graph 6a(2)(b)l,  apply  only  to  actual  failures. 
Switches  are  not  placed  in  HAZCON  by  taking 
subsystems  or  equipment  "off-line"  for  routine 
or  preventive  maintenance  as  long  as  the  sub- 
system or  equipment  can  be  Immediately  restored 
to  service,  if  required.  Further,  placing  a 
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switch  in  "manual"  mode  when  performing  routine 
or  preventive  maintenance  does  not  place  the 
switch  in  HAZCON . 


(3)  A formatted  report  (FR)  will  be  submitted  to 
report  status  for  the  following: 

(a)  All  NR  status  information  outlined  in  para- 
graph 6 . 

(b)  Switch  equipment  outage  and  restoral 
(E-llne).  Outages  attributed  to  schedule 
preventive  maintenance  that  do  not  exceed  24 
hours  are  not  reportable. 

b.  The  AUTOVON  Centralized  Alarm  System  (ACAS)  provides 
real-time  traffic  movement  indications  within  each 
AUTOVON  switch.  These  are  telemetered  over  75  BPS 
Circuits  to  the  ACOC . Figure  4 represents  the  ACAS 
strip  display  discussed  below.  Specific  areas  and 
threshold  criteria  follows: 

(1)  Traffic  Pressure  and  Flow  within  the  switch  is 
provided  by  the  Switch  Cluster  Display.  Lamp 
displays  are  assigned  to  specific  pools  of 
equipment  within  the  switch.  A visual  alarm 
is  given  when  equipment  use  reaches  a preset 
use  threshold  during  a 1-8  second  scan  of  the 
equipment  pool.  Figure  5 & 6 (excerpted  from 
DCAC  310-V70-44)  reflects  the  switch  display 
cluster.  Figure  5 depicts  the  actual  display. 
Figure  6 represents  how  the  visual  actuation 
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ABC 


LEGEND  FOR  LAMP  INDICATIONS 

MFX  MULTIFREQUENCY  TRANSCEIVER 

MFR  MULTIFREQUENCY  RECEIVER 

MFT  MULTIFREQUENCY  TRANSMITTER 

DPT  DIAL  PULSE  TRANSMITTER 

DPR  DIAL  PULSE  RECEIVER 

TCR  TOUCH  CALL  RECEIVER 

RSJ  REGISTER  SENDER  JUNCTOR 

TAN  TANDEM 

ATOP  AUTOMATIC  TRAFFIC  OVERLOAD  PROTECTION 

LLC  LINE  LOAD  CONTROL 


FIGURE  5.  ACAS  SWITCH  CLUSTER  DISPLAY 


INTERSWITCH  TRAFFIC 


TANDEM 


INTRASWITCH  TRAFFIC 


FIGURE  6.  TRAFFIC  PRESSURE/FLOW 
INDICATIONS  ON  THE  ACAS 
SWITCH  CLUSTER  DISPLAY 
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of  the  display  represents  specific  traffic  dir- 
ection. The  top  half  of  the  display  represents 
inbound/outbound  user  traffic.  Terms  & condi- 
tions for  alarms  are  provided  in  Appendix  I. 
Components  out-of-service  display  - The  visual 
display,  Figure  7,  is  activated  based  on  non- 
availability of  critical  equipment  within  the 
switch.  The  RSJ,  MFX  and  TCR  visual  displays 
indicate  one  or  more  of  these  pieces  are  non- 
available.  Segregated  displays  of  the  marker, 
logic  and  memory  (A  or  B)  provide  indicators 
of  which  of  the  dual  systems  are  not  available. 
Switch  operation  in  the  manual  mode  can  occur 
with  one  marker,  logic  and  memory  out-of-service. 
These  are  considered  HAZCONS  (hazardous  condi- 
tions) per  paragraph  6a(2)(b),  thus  requiring 
station  personnel  to  report  this  condition  in 
accordance  with  DCAC  310-55-1  reporting  conditions. 
Trunk  Status  Display  - A visual  alarm  is  pre- 
sent indicating  that  all  trunks  in  one  trunk 
group  are  occupied  simultaneously.  A Pilot- 
Make-Busy  (PMB)  alarm,  representing  indicators 
installed  on  those  interswitch  trunks  using 
a carrier  with  a group  pilot,  provides  an 
alarm  when  transmission  in  one  direction  is  lost. 
Two  related  alarms  for  connected  switches  indi- 
cates transmission  is  lost  in  both  directions 
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A ATB  & PMB  alarm  simultaneously  indicates 
failure  of  transmission  facilities  for  the 
alarmed  trunk  group.  Although  coarse,  a cor- 
relation of  grade  of  service  and  quality  of 
service  is  provided  with  these  two  slarms. 

As  only  those  trunks  serviced  by  carrier  are 
alarmed  with  PMB,  other  trunks  not  so  serviced 
may  indicate  heavy  traffic  flow  (ATB)  which 
in  reality  may  be  transmission  media  failure, 
e.  As  stated,  all  the  above  are  real  time  indica- 
tors. Short  term  & long  term  correlation  is 
accomplished  between  multiple  ACAS  displays 
using  pen  recorders.  Selected  elements  of  a 
switch  display  are  connected  to  a single  pen 
recorder.  A visual  alarm  deflects  the  pen. 
Correlation  of  similar  events  for  connected 
switches  represent  a coarse  definition  of  traf- 
fic data.  Display  activity  may  require  a 
specific  control  action  or  a call  for  specific 
traffic  data  in  an  attempt  to  identify  the  net- 
work impact  of  the  abnormal  condition.  Long 
term  analysis  of  the  recordings  define  low  and 
high  traffic  periods,  (hour  to  hour,  day  to 
day).  This  analysis  defines  the  normal  histo- 
gram for  AUTOVON  traffic  movement.  Comparison 
of  this  long  term  normal  operation  to  real  time 

38 


a 


* 


indicators  provides  indications  of  the  nature 
and  severity  of  abnormal  conditions, 
f.  Traffic  Data  Collection  System  (TDCS). 

Analysis  of  events  displayed  by  ACAS,  may 
require  specific  traffic  data  in  order  to  best 
assess  the  problem  and  appropriate  control 
action.  An  automated  means  for  providing  this 
traffic  data  is  the  Traffic  Data  Collection 
System  (TDCS).  Prior  to  the  TDCS  implementa- 
tion, traffic  data  requests  were  honored  by 
switch  personnel  with  data  obtained  from  the 
switch  memory.  Narrative  reports  were  provided 
to  the  ACOC  over  critical  control  circuits . 

(1)  Traffic  information  obtained  from  the  switch 
memory  includes 

(a)  Traffic  Registrations  for  Each  Inter- 


switch 

Group 

1. 

Outgoing  Trunk  Connections 

2. 

Overflow 

3. 

Prempt  Count 

4. 

Incoming  Trunk  Connections 

(b)  Traffic  Registrations  for  each 

Access 

Line  Group 

1. 

Terminating  Connections 

2. 

Overflow 

3- 

Preempt 

39 


(c)  Traffic  Registrations  for  the  Switch 

1.  Tandem  Call  Attempts 

2.  Lost  Precedence 

Data  reported  is  used  to  calculate  the  call 
rate,  call  connections  per  circuit  per  hour 
(CCH)  and  attempts  per  circuit  per  hour  (ACH). 
Standards  calculated  for  AUTOVON  are  used  for 
comparison.  These  standards  are  constantly 
reviewed  and  updated  as  required  from  statis- 
tical data  obtained.  Refer  to  Chapter  2,  para- 
graph 5,  of  DCAC  310-V70-AA  for  calulations. 

(2)  Automated  traffic  data  collection  can  be 

obtained,  from  the  TDCS.  Additional  to  the 
functions  of  traffic  and  call  data  collection, 
the  TDCS  has  the  capability  of  rapid  memory 
reload  to  allow  for  swift  restoral  of  an 
AUTOVON  switch  to  operational  status,  if  mem- 
ory reload  is  required.  Traffic  data  may  be 
collected  on  an  immediate  basis  for  a short 
list  of  items,  or  long  term  for  two  thousand 
items  of  usage,  duration  and  count  data. 

Special  requests  for  short  term  items  are 
printed  locally  and  through  use  of  a call-up 
AUTOVON  circuit  and  communication  interface, 
directly  to  the  A COC.  Long  term  data  is 
placed  on  magnetic  tape.  The  call  data  col- 
lection function  of  the  TDCS  collects  data  on 
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calls  orginated  by  local  subscribers  and  calls 
to  DSA  operations.  Details  of  the  data  col- 
lected for  each  function  is  represented  in 
Appendix  II. 

7.  AUTOSEVOCOM  reporting  also  includes  both  status  report- 
ing and  traffic  data. 

a.  Status  reporting  is  provided  under  the  rules  stated 
below . 

(1)  When  a total  AUTOSEVOCOM  facility  outage  or 
restoral  occurs.  A total  facility  outage 
occurs  when  the  switching  equipment  is  unable 
to  process  any  traffic  due  to  malfunction  or 
failure.  A facility  is  restored  upon  the  return 
of  the  equipment  capability  to  normal  operation, 
even  though  a redundant  component  may  be  out  of 
service.  A station  outage  automatically  implies 
isolation  from  the  network. 

(2)  On  the  following  other  reportable  subjects: 

(a)  Switch  Isolation.  A switch  or  station 
isolation  occurs  when  all  interswitch  connectiv- 
ity (interswitch  trunk  and  AUTOVON  access  line) 
is  lost,  due  to  failure  not  attributed  to  the 
switch  itself,  such  as  failure  of  technical 
control  or  transmission  facilities.  Switch 
isolation  terminates  when  the  first  interswitch 
trunk  or  AUTOVON  access  line  is  returned  to 
service . 


Ul 


(b)  Hazardous  Condition.  In  addition  to  the 


conditions  specified  in  paragraph  B.3a(7)»  a 
hazardous  condition  occurs  whenever  actual  or 
suspected  security  compromise  of  COMSEC  mater- 
ial or  devices  occurs. 

(c)  Impaired  Service  Condition.  An  impaired 
service  condition  occurs  when  the  switch  loses 
the  capability  to  process  traffic  in  the  auto- 
matic mode  either  with  its  subscriber  access 
lines,  AUTOVON  access  lines,  or  interswitch 
trunks  due  to  a switching  facility  malfunction 
or  failure.  An  impaired  service  condition 
terminates  when  the  switch  regains  the  capa- 
bility to  process  all  traffic  in  the  automatic 
mode . 

(d)  Outage  or  isolation  of  an  NBST  homed  on  a 
switch  other  than  an  AUTOSEVOCOM  switch  (AUTOVON 
switch,  JOSS,  5D  switchboard)  when  it  becomes 
apparent  that  restoration  cannot  be  accomplished 
within  30  minutes. 

b.  Traffic  Data  for  AUTOSEVOCOM  is  a once  a month 
sample  of  switchboard  traffic  that  is  collected 
by  the  switch  board  operator  and  mailed  to  the  ACOC. 
The  ACOC  directs  the  schedule  for  data  collection. 

8.  All  status  data  described  in  previous  paragraphs  reside 
in  the  WWOLS  at  the  ACOC  and  DCAOC  for  a period  of  10 
days.  Presently  neither  the  ACAS  or  TDCS  information 
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is  available  in  the  data  base.  The  ACAS  system  does 
not  provide  for  recording  and  filing  of  data  in  an  auto- 
mated data  base.  Presently  only  the  pen  recordings  and 
log  entries  can  be  used  to  provide  a base  for  analysis. 
TDCS  data  recorded  on  magnetic  tape  is  available  once 
a month. 

C.  Scope  of  Systems  Operational  Control 

Systems  operational  control,  for  purposes  of  this  report, 
can  be  defined  and  excercised  in  two  modes.  Mode  1 involves 
identification  of  DCS  events  and  conditions  which  result 
in  short  term  re-allocation  of  DCS  resources  that  does  not 
significantly  degrade  service  to  users.  Mode  2 involves  a 
short  term  denial  or  a significant  degradation  of  service 
to  a user.  Either  mode  is  entered  whenever  any  degradation 
or  failure  occurs  within  the  DCS.  Model  would  occur  if 
traffic  volume  in  the  system  is  low.  Mode  2 status  would 
occur  when  traffic  volume  is  high.  Timely  detection  and 
resource  allocation  is  required  during  Mode  1 to  preclude 
entry  into  Mode  2.  Corrective  actions  under  Mode  1 is 
entirely  within  the  authority  of  DCA . This  authority 
includes  call-up  of  overflow  trunks,  rerouting  of  switched 
traffic  around  degraded  portions  of  the  network,  use  of 
spare  equipment  and  spare  channels  to  reroute  or  re-estab- 
lish circuits  and  circuit  segments.  Coordination  for  these 
activities  is  not  required  outside  the  communications 
community . 

Entry  into  Mode  2,  however,  requires  external  coordin- 
ation with  the  effected  theatre  military  commanders  (J6 


staff)  for  the  appropriate  action  authority.  This  coordin- 
ation includes  the  period  the  degraded  or  denial  of  service 
will  occur.  In  all  cases  theatre  commander  authority  is 
implemented  via  pre-coordinated  plans  specifying  reroute, 
pre-emption  and  restoral  actions.  The  use  of  this  authority 
is  reported  daily  via  the  information  networks  of  the  SYSCON 
Structure. Timely  reporting,  analysis  and  subsequent  real- 
location  of  resources  sustains  system  operation  within 
Mode  1,  affording  a number  of  advantages.  These  are; 

1.  Customer  service  is  sustained  at  a desired  level. 

2.  Entry  into  Mode  2 is  averted. 

3.  Coordination  outside  the  communications  community  is 
eliminated . 

In  order  to  sustain  a Mode  1 status,  the  following  would 
be  required  on  a real-time  basis; 

• Current  configuration  and  capacity  of  transmission 
media  facilities. 

• Current  traffic  flow  information  for  switched  networks. 

• Current  operational  status  of  equipment  in  both 
transmission  media  & network  control  facilities. 

• Correlation  of  transmission  media  facilities,  status 
traffic  flow,  and  equipment  status  to  determine  cur- 
rent and  potential  system  problems. 

• System  restoral  and  contingency  status  at  each  control 
node  were  actions  may  be  involved. 


All  the  above  are  impacted  by  the  amount  of  data  reported/ 
time-thresholds  and  conditions  invoked  for  reporting. 


correlation  of  traffic  and  transmission  status  data  and 
flagging  of  potential  problem  areas. 

D.  Scope  of  Management  Data 

Systems  management  involves  the  longer  term  actions  of 
planning,  engineering  and  analysis.  It  includes  estab- 
lishment of  standards,  practices,  methods  and  procedures  to 
more  efficiently  sustain  the  performance  of  the  DCS.  Sys- 
tem management  also  includes  future  requirements,  system 
surviability , system  reliability  and  any  other  operational 
constraints.  Inherent  in  these  tasks  is  a review  of  the 
data  collected  and  analyzed  at  each  level  of  the  SYSCON 
structure  to  determine  if  the  level  of  performance  is  equal 
to,  better  than  or  worse  than  goal  requirements.  Addition- 
ally, systems  management  must  look  at  how  to  improve  the 
system  performance  level,  not  only  through  technological 
improvements  of  the  DCS,  but  through  iterative  analysis  of 
the  cause  and  effects  of  systems  operational  control  to 
determine  the  point  where  more  efficient  control  can  be 
derived.  Toward  this  goal,  management  data  should  be 
derived  to  determine 

• How  often  was  Mode  2 averted. 

• How  efficient  was  Mode  1 accomplished. 

• What  additional  data  is  required  at  any  level  to 
avert  Mode  2. 

• What  improvements  in  time  threshold  reporting  could 
assist  in  averting  Mode  2. 

• How  efficient  was  Mode  2 implemented. 
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Appendix  III,  Chapter  5,  DCAC  310-70-57  provides  guide- 
lines and  insights  to  the  actions  and  management  reports 
required  by  DCA  to  develop  management  actions. 

Background  staff  function  also  require  the  development 
of  management  data.  Primarily  these  concern  the  servicing 
of  customer  Telecommunications  Service  Requests  and  com- 
menserate  circuit  engineering.  Status  data  is  required  to 
determine  if  the  level  of  performance  requested  by  the 
customer  can  be  satisfied.  Facility  and  service  data  is 
required  by  staff  elements  to  determine  channel  connectivity 
and  equipments  available  to  satisfy  customer  requests. 
Relationship  of  Types  of  Data  to  SYSCON  Levels 
The  following  is  a brief  description  of  the  responsibil- 
ities inherent  to  each  level  of  SYSCON,  the  type  of  data 
(defined  in  Section  I)  used  and  how  their  responsibilities 
interact  with  these  data: 

1.  Level  V - This  level  is  in  direct  contact  with  the 
transmission  and  network  control  facilities. 

a.  Transmission  media  facilities  are  responsible  for 
providing  a quality  of  service  to  users  of  the 
DCS.  They  use  the  status  information  and  service 
data  to  report  the  status  of  station  transmission 
facilities  and  equipment  to  Level  IV. 

b.  Network  control  facilities  are  responsible  for 
providing  a grade  of  service  to  users  of  the 
switched  networks.  Status  information  and  service 
data  is  used  to  report  status  of  the  traffic  flow 
and  switch  equipment  to  Level  II. 


2.  Level  IV  - This  level  is  responsible  of  insuring  that 
resources  available  to  subordinate  stations  are  used  to 
sustain  a quality  of  service  to  customers  of  the  DCS 
over  a specific  geographic  area.  Status  information 
and  service  data  reported  by  subordinate  stations  is 
consolidated  and  refined  for  submission  to  Level  III. 

3.  Level  III  - Level  III  is  the  pinnacle  point  of  opera- 
tions control  for  transmission  systems  and  the  base- 
line point  for  traffic  control.  Presently  Level  III 
receives  summary  reports  from  transmission  media  faci- 
ties  on  the  quality  of  service  from  subordinate  levels. 
Status  Information  and  service  data  is  used  to  con- 
solidate and  refine  transmission  facility  reports  for 
submission  to  Level  II.  The  responsibility  of  corre- 
lating quality  of  service  data  with  grade  of  service 
data  cannot  be  accomplished  at  this  level.  Operational 
control  data  reflecting  grade  of  service  information 

is  directed  to  Level  II.  Hardware  and  software 
resources  are  also  not  available  to  provide  analysis 
and  correlation  of  data.  Presently  grade  of  service 
status  information  is  directed  to  Level  II.  As  Level 
III  span  of  control  is  over  very  large  segments  of 
the  DCS  with  numerous  network  and  transmission  nodes, 
it  is  at  this  level  that  the  operational  control  of 
Mode  1 and  2 can  occur.  Real  time  traffic  volume  and 
network  facility  status  data  can  be  correlated  with 
real  time  transmission  facility  status  data  to  provide 
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the  direction  and  resource  re-allocatiqn  necessary  to 
sustain  Mode  1 operational  status  and  avert  Mode  2 
status . 

Level  II  - Level  II  is  the  terminal  point  for  all  ser- 
vice and  status  information  data  in  the  DCS.  Manned 
by  DCA  personnel  and  geogrpahically  placed  in  three 
areas,  Europe,  Pacific  and  Continental  U.S.,  it  prime 
responsibility  is  to  monitor  the  management  of  resources 
that  provide  satisfactory  performance  of  the  DCS.  It 
presently  correlates  the  quality  of  service  and  grade 
of  service  status  information  to  affect  this  responsi- 
bility. All  service  and  status  information  is  resident 
in  the  data  base  of  the  World  Wide  on  Line  System 
(WWOLS).  Status  information  and  service  data  is  used 
to  provide  reports  to  Level  II.  Facility  data  along 
with  service  data  is  used  to  satisfy  requests  for 
change  of  service  by  customers  within  their  area  of 
responsibility.  Facility  and  service  data  is  used  to 
assist  specified  commands  in  developing  contingency 
plans . 

The  contintntal  U.S.  Level  II  has  an  additional 
field  element,  the  Defense  Commercial  Communication 
Office  (DECCO).  DECCO  is  responsible  for  the  circuit 
engineering  of  all  non-DOD  customer  requests,  the  con- 
tracting and  payment  of  leased  contracts  for  equipment 
or  facilities.  It  uses  facility,  service  and  status 
information  data  to  compute  appropriate  contract 


payment  penalities  based  on  equipment  or  service  avail- 
ability. Facility  and  service  data  is  used  to  accomp- 
lish circuit  engineering  and,  if  necessary,  as  justifi- 
cation for  additional  leased  equipment  or  services. 

5.  Level  I - Level  I is  maintained  at  the  DCAOC.  Systems 
operational  control  and  systems  management  reside  at 
this  level.  Systems  operation  control  emphasis  is  in 
the  DCAOC,  with  management  control  delegated  to  DCA 
staff  elements.  Service  and  status  information  is  used 
by  the  DCAOC  to  determine  and  manage  the  level  of  per- 
formance for  the  DCS.  The  same  data  is  refined  and 
used  to  inform  the  Joint  Chiefs  of  STAFF  (JCS)  of  the 
status  of  the  DCS.  Facility,  service  and  status  infor- 
mation data  is  used  by  staff  elements  to  plan  and  engi- 
neer the  future  configuration  and  performance  level  of 
the  DCS. 

F.  Detail  Description  of  Data  Files  vs  SYSCON  Levels 

1.  The  following  describes  the  data  files  within  the  DCS, 
the  point  within  SYSCON  that  these  files  are  resident 
and  in  what  form,  which  level  updates  the  files  and 
which  files  are  necessary  to  accomplish  the  responsi- 
bilities assigned  each  level.  The  term  data  files  as 
used  herein  refers  to  any  compilation  of  information 
used  or  required  to  plan,  engineer,  operate  and  manage 
the  resources  of  the  DCS. 

2.  Facility  and  Link  Data 


The  Facility  and  Link  Data  file  is  a description  of 
equipment  installed  in  each  station  or  site  within  the 


DCS.  Cross  reference  to  DCS  transmission  links  derived 


from  specific  equipment  is  also  provided.  The  file  is 
resident  in  automated  form  in  the  WWOLS  at  Levels  I & 
II.  Levels  III,  IV  & V have  print-outs  of  this  data. 

The  amount  of  facility  and  link  data  at  each  level  is 
restricted  to  the  geographic  area  of  responsibility 
for  each  level.  For  example,  a Level  V transmission 
media  facility  (Technical  Control  Facility)  will  only 
have  facility  data  for  their  station.  Level  IV  will 
have  the  data  for  the  stations  in  their  area,  etc. 

A one  time  report  is  rendered  for  initial  configurations 
with  updates  provided  when  changes  occur.  Updates  are 
provided  by  Level  V stations.  Mandatory  reviews  and 
updates  are  provided  quarterly. 

3.  Circuit  Link  & Trunk  Files 

The  Circuit,  Link  and  Trunk  (CLT)  files  details  all 
the  circuits,  trunks  and  links  that  form  the  DCS.  New 
requirements  are  derived  from  Telecommunications  Service 
Orders  (TSO)  written  by  DCA  or  DCA  Area  circuit  engi- 
neers to  satisfy  customer  requests.  These  new  circuit 
requirements  are  entered  into  the  file  by  staff  elements 
for  future  implementation  and  deletions.  Implementation 
of  the  specific  TSO  is  accomplished  by  the  O&M  agencies 
at  Level  V.  The  CLT  is  resident  in  automated  form  at 
Levels  I & II  in  the  WWOLS.  It  is  in  manual  (print-out) 
form  at  Level  V for  their  station,  at  Level  IV  for  the 
node  area  and  at  Level  III  for  sector  geographic  area. 
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The  manual  print-out  of  the  CLT  at  Levels  III,  IV  & V is 
a reduction  of  the  total  CLT  file.  This  "operational" 
file  contains  the  necessary  information  in  a format 
that  allows  the  task  of  DCAC  310-55-1  status  format 
reporting  easier.  These  formats  are  described  in  Sec- 
tion III  of  this  report.  Changes  (addition  or  deletions) 
to  the  CLT  are  directed  downward  from  Levels  I & II  to 
Level  V in  the  form  of  the  TSO.  The  update,  upon  imple- 
mentation of  the  change,  is  orginated  by  Level  V. 

Status  Data  Files 

The  majority  of  the  status  data  file  consists  of  status 
reporting  required  under  DCAC  310-55-1-  This  covers 
exceptions  to  normal  operating  conditions,  quality 
assurance  data  and  switch  traffic  data.  Exceptions 
reported  include:  switch,  equipment,  link,  trunk  or 
circuit  outages,  degradations  or  restorals;  circuit  or 
traffic  reroutes  and  service  restorals.  All  and  any 
condition  the  aversely  affects  DCS  level  of  performance 
is  reported.  The  form  of  the  data,  how  orginated  and 
its  location  varies  based  on  the  type  of  facility. 
Accordingly,  the  following  discussion  is  facility 
oriented  for  transmission  media  facilities  and  network 
control  facilities.  Network  control  facilities  are 
further  subdivided  by  specific  networks,  in  order  that 
differences  in  status  data  configurations  can  be  high- 
lighted. Also  discussed  as  status  data,  are  the  summary 
reports  developed  by  higher  levels  of  the  SYSCON  Structure. 


Transmission  Media-Status  Data 


(1)  This  data  includes; 

(a)  As  occurs  and  periodic  reports  providing 
status  of  transmission  equipment 

(b)  Quality  assurance  measurements  of  circuits, 
links  and  trunks 

(c)  Test  & acceptance  data-initial  status  of 
circuit,  link  or  trunk  at  time  implementation 

(d)  Performance  evaluation  data  reflecting 
descrepancies  found  during  periodic  or  as 
required  evaluations  of  DCS  stations,  conducted 
by  DCA  Area  and  Regions 

(e)  Technical  Evaluation  Program  - status  data 
derived  from  scheduled  technical  evaluations 
of  DCS  stations  conducted  by  the  military 
departments . 

(2)  Current  status,  quality  assurance  and  test  and 
acceptance  data  is  presently  in  manual  form  at 
Levels  III  thru  V.  It  is  in  automated  form, 
via  the  WWOLS  at  Level  II,  with  the  same  detail 
as  reported  by  lower  level  stations.  The 
automated  form  available  at  Level  I,  consisits 
of  summary  reports  (COMSTATS)  from  Level  II. 
Detail  data  is  available  at  Level  I through  use 
of  key  word  entry  into  the  Level  II  data  base. 
Current  status  and  quality  assurance  data  is 
orginated  by  Level  V reporting  stations, 
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providing  the  status  of  its  station  and  report- 
ed-on stations.  Reported-on  stations  are  small 
special  purpose  facilities  which  are  lightly 
manned  or  unmanned.  These  facilities  can  not 
support  operational  reporting.  Consequently 
they  detect  the  event,  funnel  the  status  to  the 
reporting  station  and  in  turn  implement  any 
specific  operational  direction.  Implementation 
of  the  ATEC  system  shall  provide  an  automated 
data  base  for  this  data  at  Levels  III  thru  V. 
Automatic  measuring  devices  at  selected  reported- 
on  stations,  (strictly  transmission  facilities) 
will  report  equipment  status  to  the  reporting 
station. 

(3)  Technical  evaluation  and  performance  monitor- 
ing data  is  maintained  in  manual  form  at  all 
levels.  It  is  orginated  by  the  respective  eval- 
uation team  implementing  the  technical  evalu- 
ation or  performance  monitoring  program  for  DCS 
stations . 

Network  Control  Facilities  - Status  Data 

(1)  This  data  consists  of: 

(a)  Current  status  & periodic  status  reports  of 
equipment  facilities. 

(b)  Traffic  data. 

This  data  is  resident  at  Level  V switched  nodes 
and  at  Level  II  in  the  same  detail.  None  of 
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facilities  is  available  at  Level  III.  Summary 
status  data  is  resident  at  Level  I,  derived 
from  COMSPOT  reports  orginated  by  Level  II. 
Traffic  data  is  available  at  Level  I through 
key  word  usage  via  the  WWOLS,  from  the  data 
base  at  Level  II.  Exceptions,  if  any,  to  the 
above  are  stated  below  for  specific  switched 
networks . 

(2)  AUTODIN  I - Overseas 

Status  data  is  both  automated  and  manual  at 
Level  V.  "U"  Line  reports  per  DCAC  310-55-1, 
are  automated,  all  other  AUTODIN  I status 
reports  are  manual.  Traffic  data  in  the  form 
of  Header  extract  reports,  covering  one  day  a 
month,  are  written  to  magnetic  tape  and  mailed 
from  Level  V to  Level  I.  Traffic  volume  totals 
are  submitted  automatically  by  each  Level  V 
switch  to  Level  II.  All  data,  status  and 
traffic  volume  data  is  automated  at  Level  II. 
Header  extract  data  is  automatically  processed 
at  Level  I,  to  develop  traffic  engineering  and 
performance  data. 

(3)  AUTODIN  I - CONUS 

Leased  facilities  of  AUTODIN  I in  the  Continen- 
tial  U.S.  (CONUS)  have  similar  responsibilities 
to  Level  V AUTODIN  I facilities  overseas.  All 


status  reports  are  generated  manually  by  the 
switches  or  reporting  stations.  Reporting 
station  authority  in  the  CONUS  would  be  assigned 
to  the  gateway  station.  Header  extract  and 
traffic  volume  information  is  derived  in  the 
same  manner  as  overseas  AUTODIN.  All  data  is 
reported  to  Level  II  where  it  resides  in  auto- 
mated form  within  the  WWOLS.  The  periodic, 

2-3  times  per  week,  reports  for  AUTODIN  manage- 
ment Index  File  and  AUTODIN  Circuit,  Link, 

Trunk  Inventory  are  also  reported  to  DECCO  via 
AUTODIN.  Other  Status  data  is  available  to 
DECCO  through  key  word  requests  from  the  WWOLS 
data  base. 

(4)  AUTODIN  II  - CONUS 

Reported  from  the  functionally  equal  Level  V 
station,  however  facilities  are  leased.  Reports 
orginated  from  Level  V go  directly  to  the  AUTODIN 
II  Network  Control  Center.  The  AUTODIN  II  NCC 
and  Level  II  CONUS  ACOC  shall  use  the  common 
data  base  of  the  WWOLS.  Assigned  alarm  and 
threshold  conditions  are  automatically  gener- 
ated by  the  AUTODIN  II  packet  switch.  Status 
data  including  traffic  data  flagged  for  auto- 
matic transmission  via  the  Packet  Switched  Net- 
work, are  semi-automatical ly  (under  controller 
release)  sent  via  AUTODIN  I to  the  WWOLS.  All 
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data  will  be  in  automated  form  at  Level  II 
WWOLS . The  AMIE  data  and  AUTODIN  CLT  Inventory 
will  also  be  directed  to  DECCO.  DECCO’s 
requirements  for  other  status  data  for  AUTIDIN 
II  shall  be  from  the  WWOLS  data  base. 

(5)  AUTOVON  - Overseas 

Status  data  is  orginated  from  Level  V to  Level 
II.  Data  is  in  manual  form  at  Level  V and 
automated  at  Level  II.  Traffic  data  is  avail- 
able from  a number  of  sources.  Traffic  data 
(peg  counts,  etc)  is  available  in  card  form  at 
the  Level  V switches,  however  it  is  derived 
automatically  from  the  switch  memory.  Narra- 
tive traffic  data  information  is  provided  to 
Level  II,  based  on  their  request.  The  ACAS 
display  provides  perishable  status  and  traffic 
indicators  at  Level  V and  Level  II.  No  perma- 
nent record  of  the  displays  are  made,  other 
than  pen  recordings  on  an  as-required  basis. 
Logs  reflecting  action  events  implemented  pro- 
vide a historical  data  base,  in  manual  form, 
of  significant  problem  events.  These  logs  are 
resident  at  Levels  II  & V.  The  Traffic  Data 
Collection  System  has  the  capability  of  provid- 
ing traffic  data  in  automated  and  manual  form 
at  Levels  II  and  V.  Presently  data  is  written 
to  magnetic  tape  and  mailed  to  Level  II. 


— 
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(6)  AUTO VON  - CONUS 

Leased  switches,  functionally  equal  to  Level  V, 
provide  status  data  to  the  AT&T-operated 
Dranesville  Operations  Control  Center.  Status 
data  is  in  manual  form  at  the  switches  and 
Dranesville  Operations  Control  Center.  Real- 
time-indicators,  similar  to  the  ACAS  for  Over- 
seas AUTOVON,  are  also  provided  to  the  Dranesville 
Operations  Control  Center.  Summary  status  reports 
in  manual  form  are  provided  the  CONUS  ACOC,  Level 
II.  Status  data  is  in  automated  form  at  Level  II. 
Traffic  data  is  available  in  manual  form  at  the 
Level  V switch,  although  automated  in  the  switch 
memory.  Traffic  data  is  provided  Level  II  on 
request  in  manual  form. 

(7)  AUTOSEVOCOM 

Status  and  traffic  data  is  in  manual  form  at 
Level  V and  automated  in  the  WWOLS  data  base  at 
Level  II.  All  data  is  generated  by  Level  V 
stations . 

c.  Communication  SPOT  (COMSPOT)  Report 

A COMSPOT  report  is  summary  in  nature,  orginated 
by  Level  II,  directed  to  Level  I.  All  status  data 
exceeding  time-threshold  conditions  of  DCAI  310-85-1 
are  reported.  This  data  is  a synopsis  of  all  status 
data  reported  by  Levels  III-V,  highlighting  specific 
events.  The  data  is  in  automated  form  at  Level  II 


via  the  WWOLS  data  base.  Key  word  subject  codes 
are  used  in  generating  the  report  to  allow  for 
data  capture  at  Level  I.  The  data  is  in  automated 
form  at  Level  1. 

d.  Communication  Status  (COMSTAT)  Report 

A COMSTAT  report  is  orginated  at  Level  I and  used 
to  inform  the  Joint  Chiefs  of  Staff  and  other 
specified  agencies  of  global  DCS  status.  Data 
derived  for  the  report  is  in  automated  form  at  Level 
I. 
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III.  FILES  AND  THEIR  CHARACTERISTICS 


A.  Circuits,  Links,  and  Trunks 

The  transmission  of  information  by  the  DCS  is  accom- 
plished over  a network  of  wideband  and  narrow  band 
channels  which  are  the  transmission  system.  These 
transmission  channels  are  arranged  in  a hierarchical 
pattern  based  on  the  information  capacity  represented 
in  each  of  these  channels: 

1.  Circuit  - The  base  communication  channel.  The 
circuit  is  capable  of  narrowband  voice  communica- 
tion data  communication  at  2400  Bbs  or  less. 

2.  Trunk  - A grouping  of  circuits  in  transmission 
systems  which  is  achieved  by  multiplexing. 

(Trunks  can  also  be  established  within  a switch- 
ing center  when  a path  through  the  switch  matrix 
is  established  to  support  a volume  of  traffic.) 

a.  12  narrow-band  voice  channels  which  are  fre- 
quency division  multiplexed  into  a "group". 

b.  24  narrow-band  channels  which  are  time  divi- 
sion multiplexed  into  a "di-group". 

c.  Up  to  five  groups  of  twelve  narrow-band  chan- 
nels which  can  be  combined  into  a "super  group". 

d.  Up  to  16  low  speed  (maximum  90Bps)  data  circuits 
frequency  or  time  division  multiplexed  into  a 
trunk  occupying  one  narrow  band  channel. 

3.  Link  - The  route  from  baseband  input  to  baseband 
output  traversed  by  communication  signals  between 
two  stations. 
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4 . Thus  a group  of  multiplexed  circuits  become  a 

trunk  and  the  transmission  of  one  or  more  trunks 
between  sites  by  radio  or  wideband  cable  traverse 
a link.  The  demarkation  point  between  circuits 
and  trunks  and  between  trunks  and  links  are  inter- 
faces. The  monitoring,  maintenance  of  the  inter- 
face is  a primary  responsibility  of  Level  V Tech 
Controls.  The  interconnection  of  circuits  to 
trunks  and  trunks  to  links  represents  a detailed 
network  structure  of  the  DCS.  To  maintain  opera- 
tions and  management  continuity  for  the  control  of 
this  network  a commonly  recognized  road  map  charac- 
terizing each  interface  and  interchange  is  neces- 
sary. This  is  the  function  of  the  Circuit  and 
Trunk  file  ( CLT  file). 

a.  The  CLT  file  is  maintained  in  the  WWOLS  using 

policy  outlined  in  DCAC  310-65-1-  Its  stated 

uses  support  the  following  activities: 

(1)  Allocation  of  circuits. 

(2)  Reporting  by  NCS/DCAOC  (DCAC  310-55-1). 

(3)  Planning  and  engineering  of  circuits. 

(4)  Statistical  analysis  of  DCS  resources. 

(5)  Simulation  studies. 

(6)  Daily  operation  of  DCS  operation  centers. 

(7)  Certification  of  restoration  priorities. 

(8)  Provision  of  inventory  of  resources  to 
operating  agencies. 
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b.  The  CLT  files  may  be  said  to  contain  all  per- 
tinent non-technical  data  required  for  defin- 
ing the  allocation  of  DCS  resources.  Appendix 
IV  provides  an  example  of  a circuit  file,  its 
Information  content,  and  a Chapter  reference 
to  DCAC  310-65-1  which  illuminates  the  source 
information  each  coded  element  may  represent. 
Appendix  V provides  the  same  for  the  trunk 
file. 

B.  CLT  File  Presentation 

1.  The  data  base  of  the  WWOLS  allows  CLT  data  to  be 
presented  in  various  formats,  depending  on  those 
data  elements  withdrawn  from  the  file,  and  the 
method  of  sort.  Appendix  VI  provides  a breakdown 
of  possibilities  using  a typical  operating  location; 
Vaihlngen,  Germany. 

a.  Pages  1-22  provide  a "station  makeup"  compila- 
tion taken  from  information  extracted  from  the 
circuit  and  trunk  file.  Note  that  Information 
is  sorted  by  trunk  number.  This  is  beneficial 
to  operational  control  since  it  portrays  the 
station  "multiplex  plan",  which  is  equipment 
oriented . 

b.  Page  22  contains  a circuit  summary  showing 
circuit  quantities  and  their  restoration 
priorities.  This  is  an  analytical  compilation 
of  information  in  the  circuit  file. 
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c.  Page  23  contains  a network  summary  showing  the 


2. 


circuits  passing  through  the  station  by  quantity 
and  the  user  networks  they  support.  This  is 
an  analytical  compilation, 
d.  Some  modifications  in  the  printout  column 

headers  are  present  these  are  tabulated  below 

(1)  Header  "OP"  in  the  Station  Makeup  is  the 
same  as  "TO"  in  the  Standard  Circuit 
Listing . 

(2)  Header  "MR"  in  the  Station  Makeup  is  the 
same  as  "MD"  in  the  Standard  Circuit 
Listing . 

(3)  Header  "ENR"  in  the  Station  Makeup  is  the 
same  as  "FAC"  in  the  Standard  Circuit 
Listing. 

(4)  Header  "Network"  in  the  Network  Summary 
Listing  in  the  same  as  the  Purpose  Use 
Code  "PU"  in  the  Standard  Circuit  Listing. 

Appendix  VII  Is  a Link  Makeup  List.  It  is  a 
variation  of  the  information  in  the  Station  Makeup 
List,  however  it  is  compiled  against  the  Link 


number  found  in  the  Standard  Trunk  Listing.  Note 
that  it  also  closes  with  a circuit  and  network 
summary . 

C.  Significance  of  CLT  Presentation 

1.  Information  contained  in  the  attached  printouts 
is  a truncated  version  of  CLT  file  information  in 


c.  Level  III  would  be  concerned  with  the  ability 
of  that  sector's  transmission  networking  to 
support  traffic  movement  within  its  area  of 
responsibility . 

d.  Level  II  would  be  concerned  with  the  status 
of  area  switches  and  the  ability  of  trans- 
mission systems  to  support  inter  sector  traffic 
movement . 

e.  Level  I would  be  concerned  with  the  ability  of 
all  aspects  of  the  DCS,  however  a primary 
operational  concern  would  be  the  ability  of 
the  networks  to  support  out  of  tne  ordinary 
service  requirements. 

f.  At  all  levels,  summary  data  could  prove  bene- 
ficial for  providing  "Impact"  data.  This 
could  be  required  whien  testing  solutions  to 
operational  problems  prior  to  their  implement- 
ation. 

D.  Operating  Equipment  Dedicated  to  the  DCS 

1.  The  ability  of  the  DCS  to  provide  its  assigned  mis- 
sion support  is  determined  largely  by  the  service- 
ability of  individual  equipments.  The  quality 
and  characteristics  of  these  equipments  are 
reflected  in  the  Facility/Link  Data  Base  estab- 
lished via  the  C ‘.mmunications  Resource  Data 
(CREDATA)  reporting  system,  presently  implemented 
by  DCAC  300-85-1.  This  reporting  system  establishes 
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a modified  format.  This  is  done  for  two  reasons: 

a.  Much  of  the  information  is  management  oriented 
Consequently  that  data  has  been  deleted  from 
printouts  scanned  within  SYSCON  operational 
elements  because  it  is  not  useful. 

b.  The  format  is  arranged  such  that  the  informa- 
tion presented  to  a person  scanning  the  print- 
out is  arranged  much  the  same  as  the  flow  of 

a station  oriented  multiplex  plan.  (Appendix 
VIII  provides  an  example  of  such  a plan.) 

Thus  the  controller  finds  a single  printout 
representative  of  file  data  which  reasonably 
identifies  with  the  physical  plant  in  his 
station . 

Summary  data  provided  assits  the  user  in  making  a 
quick  assessment  of  this  operational  status.  Basic 
concern  would  be  the  operational  status  with 
relationship  to  Mode  1 (degraded  service)  and  Mode  2 
(curtailed  service).  Summary  data  should  be  a 
variable,  based  on  the  users  position  in  the  SYSCON 
structure . 

a.  Level  V sites  would  be  concerned  with  station 
level  support. 

b.  Level  IV  would  be  concerned  with  the  support 
afforded  by  that  mode  of  the  transmission 


and  maintains  an  ADP  data  base  of  related  files 
for  collecting,  storing,  updating,  processing  and 
disseminating  information  concerning  the  communi- 
cation resources  of  the  DCS.  The  data  base  pertains 
principally  to: 

a.  The  quantity  and  characteristics  of  the  equip- 
ment used  in  the  DCS 

b.  The  sites/buildings/vans  used 

c.  The  organization  of  the  equipment  to  provide 
the  transmission  links  that  are  the  basic 
service  elements  of  the  DCS. 

The  data  base  is  maintained  by  the  DCAOC  Level  I, 
within  the  WWOLS.  The  data  base  is  based  on  the 
initial  report  and  quarterly  or  as-occurs  updates 
from  all  reporting  DCS  stations  including  auto- 
matic switching  centers  (negative  quarterly  update 
reports  are  required).  Commercial  interfaces  are 
included  but  not  commercial  facilities. 

2.  The  DCS  station  reports  which  initiate  or  update 
the  file  records  are  form  letters.  These  reports 
are  rendered  in  nine  sections.  The  report  format 
is  reflected  in  Appendix  IX  as  Figures  la  through 
9a.  Examples  of  completed  reports  are  shown  as 
Figures  lb  through  9b.  The  nine  sections  of  the 
report  are; 

a.  Station  Profile:  location,  higher  O&M  head- 
quarters, addresses  and  any  contractor 
identification . 
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b.  Site  Profile:  location,  geographic  coordinates 
and  elevation,  DCS  facilities  on  site.  These 
latter  are  Identified  by  type,  eg.  TCF,  MUX 
etc . 

c.  Rooms  Housing  Facilities:  structure  and  room 
number,  room  size,  DCS  facilities  there-in  and 
when  manned. 

d.  Van  or  Shelter  Housing  DCS  Facilities:  same 
as  c . 

e.  Power  Sources:  location,  type,  capabilities. 

f.  Technical  Control/Patch  and  Test  Facility 

(TCX/PTF):  location,  subordinate  PTF's  and 

associated  facilities  and  patching  standards. 
The  latter  includes  level  and  impedances  for 
each  type  of  patching  (DC,  voice  frequency, 
baseband  etc . ) 

g.  Equipment  Inventory:  nomenclature,  stock 
number,  quantity  in  use  and  associated  link 
numbers . 

h.  Link  and  frequencies:  DCS  Link  numbers,  path 
connecting  location,  channel  capacity/in-use, 
frequencies  assigned,  emission  type  and  power 
authorized/in-use . 

i.  Antennas  and  Reflectors:  DCS  link  number. 


antenna  type/s lze/nomen cl at ur e/geographic 
coo rdinates/height/azimuth/t ilt/ga in/ frequency 
range,  associated  transmission  lines  by 
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type/impedance/length  and  the  connecting  loca- 
tion (distant  terminal). 

3.  Accordingly,  the  Facility/Link  data  base  provides 
a very  comprehensive  picture  of  the  facilities 
within  the  DCS.  It  can  be  cross-referenced  to  the 
Circuit/Trunk  file  by  the  station  8-character 
geographic  name  (DCAC  310-65-1  Chapter  33). 
Additionally,  the  DCS  link  number  associated  with 
equipment  inventory  and  configurations  (Figure  7 
of  Appendix  IX)  are  identical  as  those  used  in 
the  trunk  file.  Table  I of  Appendix  IX  delineates 
the  type  of  reportable  facilities.  All  DOD  units 
or  DOD-contracted  civilian  organizations  responsi- 
ble for  operating  or  maintaining  a DCS  station  are 
required  to  submit  Facility/Link  data  base  reports. 
If  two  or  more  different  O&M  units  at  the  same 
DCS  station  have  responsibility  for  different  DCS 
facilities,  each  unit  must  file  a report  for  their 
responsible  area.  Specific  definitions  apply  only 
to  DCAC  300-85-1.  These  are  rendered  only  to 
determine  what  agencies  must  originate  the  Facil- 
ity/Link data  base  report.  These  definitions  are; 
a.  DCS  Station  - One  or  more  DCS  sites  under  a 
single  operating  and  maintaining  unit.  This 
includes  stations  totally  operated  and  main- 
tained by  civilians  under  DOD  contract. 
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DCA  Site  - One  or  more  DCS  facilities  in  a 


one  square-mile  area.  Sites  may  be  located 
on  a large  military  base  or  installation,  in 
areas  remote  to  the  base  but  considered  part 
of  the  main  base,  or  in  rooms  or  buildings 
not  located  on  a military  installation.  If 
a "DCS  station"  is  only  one  site,  the  site 
shall  carry  the  geographical  name  of  the 
station.  If  more  than  one  site  exists  at  a 
station,  one  of  the  sites  must  carry  the  same 
name  as  the  station.  In  most  cases  a DCS 
station  consists  of  a single  site, 
c.  DCS  Facility  - An  arrangement  of  equipment 
which  produce; 

• a long-haul  transmission  media 

• a common-user  traffic  switching  center 
(or  relay) 

• associated  communication  support  facility. 
Table  1 of  Appendix  IX  reflects  the  type  of 
facilities  reported.  The  arrangement  of 
equipment  may  be  DOD-owned,  leased,  or  a com- 
bination of  both.  No  base  terminal  facilities 
are  reportable.  These  include; 

• base  communication  centers 

• base  telephone  switchboards 

• subscriber  terminal  facilities 

• command  and  control  centers 
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• weather  and  logistic  relay  facilities 

• intelligence  traffic  handling  facilities 

• satelite  tracking  facilities 

• air-ground-air  facilities 

• ship-shore-ship  facilities 

• tactical  facilities 

Although  these  facilities  are  allocated  DCS 
circuits  for  service,  they  are  not  part  of 
the  DCS,  therefore  not  subject  to  Facility/Link 
reporting.  AUTOSEVOCOM  subscriber  facilities 
(secure  telephone  facilities)  although  part  of 
the  DCS  are  also  exempt  from  reporting. 

^ . One  major  use  of  the  Facility/Link  data  file  is 
to  provide  long  term  visibility  to  the  planning 
of  operations  and  the  programming  of  new  service 
for  customers  of  the  DCS.  The  Facility/Link  data 
file  provides  the  definition  of  those  communication 
equipment  resources  presently  in  use,  those  that 
can  be  allocated  spare  equipment  for  restoral 
purposes,  and  those  equipments  that  are  non- 
allocated  for  operational  use  or  restoral  but 
are  available  for  supporting  additional  customers. 
Additionally,  once  knowing  the  specific  life 
expectancy  of  certain  equipments,  the  data  base 
is  the  source  from  which  the  population  of  these 
equipments  that  require  replacement  and  their 
location  can  be  determined.  Accordingly  long 
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term  funding  and  planning  actions  are  defined 
using  the  file.  All  of  these  actions  are  long 
term,  therefore  supporting  the  management  staff 
elements  of  DCA . 

A more  significant  use  of  the  Facility/Link  data 
base  is  for  the  support  of  operational  activities, 
thus  more  short-term  in  its  use.  As  the  data  base 
maps  the  equipment  used  in  the  DCS, correlatable 
to  specific  circuit/link  service  it  supports,  it 
provides  a positive  overview  of  station  to  station 
equipment  configuration.  Although  pre-coordinated 
restoral  plans  and  policies  are  established  to 
insure  rapid  restoral  of  service,  there  are  many 
times  these  pre-planned  activities  cannot  be 
consumated,  consequently  loss  of  service  occurs. 
Failure  can  occur  due  to; 

a.  Dynamic  changes  in  the  equipment  configurations 
not  yet  covered  by  restoral  plans. 

b.  New  equipment  configurations  incorrectly 
Identified  in  restoral  plans. 

c.  Extraordinary  failures  in  service  not  envi- 
sioned by  a restoral  plan. 

Introduction  of  new  equipment  into  the  DCS  nor- 
mally requires  a five  year  learing  curve  before 
immediate  understanding  of  fault  conditions  and 
effective  corrective  actions  can  be  effected 
easily.  As  the  DCS  evolves  from  an  analog,  to 


a hybrid  analog/digital,  to  an  all  digital  system, 
new  equipment  will  be  implemented  into  the  DCS. 
Existing  restoral  plans  can  not  be  effective  dur- 
ing the  transition.  It  is  under  these  type  con- 
ditions that  the  Facility/Link  data  base  can  be 
used  at  the  respective  operational  levels  of 
SYSCON  to  support  day  to  day  operations,  and  con- 
sequently sustain  a Mode  1 operation.  The  Facil- 
ity/Link data  base  is  presently  provided  as  a 
print-out  to  each  level  and  station  in  SYSCON. 
However  the  file  must  be  sufficiently  dynamic 
to  assist  in  defining  a operational  problem 
within  the  DCS.  This  would  include  identifying 
in  detail; 

• the  proper  site  where  the  problem  exists 

• the  correct  equipment  failure  condition 

• identifying  the  proper  restoral  method. 

6.  The  dynamicism  discussed  above  would  require  an 
active  data  base  at  each  level  of  the  SYSCON 
structure.  Each  level  of  the  SYSCON  structure 
would  require  only  the  amount  of  information  for 
their  specific  area  of  responsibility.  A graphic 
display  of  the  equipment  supporting  specific  link 
segments  would  provide  the  most  efficient  method 
of  portraying  the  information  to  site  personnel. 


Status  Reporting  Data  Formats 

1.  As  previously  stated,  status  reporting  for  the  DCS 
is  established  in-accordance  with  DCAC  310-55-1- 
DCS  operating  elements  submit  periodic  and  "as 
occurs"  reports  up  the  SYSCON  structure.  Reports 
are  either  non-formatted  (narrative)  or  formatted 
with  or  without  narrative  remarks.  A non-formatted 
report  of  DCS  status  is  required  as  soon  as  feas- 
ible after  a reportable  event  occurs.  Formatted 
reports  contain  status  information  on  previously 
reported  items  and  other  DCS  status  information. 
Specifics  regarding  conditions  and  time  thresholds 
for  non-formatted  and  formatted  reports  are  dis- 
cussed in  Section  II,  paragraph  B of  this  report. 
Definitions  for  terms  applicable  to  DCS  reporting 
information  are  rendered  in  Appendix  X. 

2.  Narrative  reports  are  forwarded  up  the  SYSCON 
structure  to  appropriate  elements  via  critical 
control  or  orderwire  circuits  by  teletype  of  tele- 
phone. These  reports  are  screened  by  each  level 
of  the  structure.  Information  is  rendered  to  the 
next  level  along  with  requests  for  assistance  in 
resolving  problems  which  can  not  be  resolved 
locally,  and  any  other  information  of  a non-routine 
nature  not  identified  in  DCAC  310-55-1. 
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3.  Formatted  reports  are  sent  via  AUTODIN  to  the  appro- 
priate SYSCON  level.  Formatted  reports  are  keyed 
as  to  their  type  by  the  report  information  line, 
the  first  line  of  the  message  report.  Specific 
requirements  for  each  information  report  line 
are ; 

a.  Begin  with  the  appropriate  information  line 
symbol . 

b.  Adhere  strictly  to  the  prescribed  format. 

c.  Contain  DCS  facility  designators  specified  in 
DCS  directories  and  reporting  guides,  as 
amended. 

d.  Contain  a slant  bar  (/)  to  separate  adjacent 
data  elements, 

e.  Use  G.M.T.  (Z-time)  throughout. 

f.  Not  contain  spaces  or  blanks  between  data 
elements . 

g.  Not  exceed  69  characters.  Additional  report 
information  lines  will  be  added  if  more  infor- 
mation is  to  be  reported  than  can  be  contained 
on  a single  line. 

h.  End  with  two  carriage  returns  (2CR)  and  one 
line  feed  (ILF). 

Specific  information  line  symbols  are  provided  as 
part  of  Appendix  X.  The  following  list  shows  the 
report  information  lines  with  the  required  pre- 
ceding lines. 


F 


72r... 


Information  Line 
S 
L 
K 
C 
A 
U 

Q 

E 


Required  Preceding  Lines 
None 
S 
S 

K & S 
S 
S 
S 
S 


The  order  in  which  information  lines  are  rendered 
in  a formatted  report  are  part  of  Appendix  X. 
Formatting  guidelines  are  established  in  DCAC 
310-55-1.  A synopsis  of  these  guidelines  are 
rendered  herein,  with  example  formats  and  explana- 
tary  notes  part  of  Appendix  X.  Criteria  for  each 
of  the  report  information  lines  follows, 
a.  Station  Information  Line  (S-Line)  - an  S-Line 

is  required; 

(1)  As  the  first  information  line  on  every 
report  to  identify  the  station  preparing 
the  report. 

(2)  To  identify  a reported-on  station. 

(3)  To  report  a reproted-on  station  outage 
and  restoral. 

(4)  To  report  an  AUTODIN  station  restart. 

(5)  To  report  an  AUTODIN  station  reload. 

(6)  To  report  an  AUTODIN  station  recovery. 
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(7)  To  report  narrative  recoverable  subject 
status  information  concerning  a station. 
These  reports  provide  the  means  of  sup- 
plying narrative  status  for  a specific 
station. 

(8)  To  report  narrative  information  on  specific 
recoverable  subjects.  These  reports  are 
characterized  by  a 10  character  or  less 
code  identifying  the  specific  recoverable 
subject.  These  specific  codes  form  a part 
of  Appendix  X.  Note  that  this  type  report 
is  used  to  submit  AUTOVON  switch  traffic 
data  (VONDATA)  and  traffic  data  for  an 
AUTODIN  Switch  (VONDATA).  The  other 
recoverable  subject  codes  concern  outage 
restorals  or  hazardous  conditions  for; 

(a)  AUTOVON  Switch 

(b)  AUTODIN  Switch 

(c)  AUTOSEVOCOM  Station 

(d)  Reporting  & Reported-on  Stations 

(e)  Joint  Overseas  Switch 

(f)  Submarine  Cable 

(g)  Cables  other  than  submarine 

(h)  Military  satellite  station 

(i)  Commercial  satellite  station 

( j ) DCS  station  isolation,  isolation  of 

CINC's,  embassies,  unified  commands  and 
specified  commands  from  the  DCS 
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(k)  Specific  equipment 

(l)  Specific  circuits  designated 
by  SYSCON  elements. 

The  S-line  is  paramount  as  all  following 
information  lines  are  dependent  upon  it. 
Reporting  station  outages  and  restorals 
are  automatically  posted  by  the  WWOLS  to 
all  links,  trunks,  channels  and  circuits 
traversing  or  terminated  in  that  station. 
Link,  trunk  and  channel  outages  reported 
prior  to  a station  outage  and  which  con- 
tinue out  after  a station  has  been  restored, 
must  be  reported  out  again  by  the  appro- 
priate L-line,  K-line,  or  C-line  report, 
b.  Link  Information  Line  (L-line)  - A L-line  is 
required  to; 

(1)  Report  a link  outage  and  restoral 

(2)  Report  narrative  recoverable  subject 
status  information  on  a link 

A L-line  must  be  preceded  by  a S-line.  Link 
outages  are  automatically  posted  to  all  trunks 
channels  and  circuits  traversing  the  reported 
link.  Again  if  trunk  and  channel  outages  are 
reported  out  prior  to  the  link  outage  and 
continue  out  after  the  link  restoral,  appro- 
priate K-line  or  C-line  type  reports  must  be 
rendered.  A link  consisting  of  only  a single 
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trunk  is  reported  by  L-line  rather  than  by 
K-line . 

c.  Trunk  Information  Line  (K-line)  - A K-line 

is  required  to;  I 

(1)  Report  a trunk  outage  and  restoral 

(2)  To  identify  the  trunk  associated  with  a 
subordinate  channel  information  line 
(C-line) 

(3)  To  report  narrative  recoverable  subject 
status  information  concerning  a trunk. 

A K-line  must  be  preceded  by  an  S-line.  The 
WWOLS  automatically  posts  outages  and  restor- 
als  to  all  channels  and  circuits  traversing 
the  reported  trunk.  Outages  and  restorals  of 
a trunk  with  only  one  channel  is  reported  by 
K-line  rather  than  C-line.  Outage  and  restorals 
of  a VFCT  trunk  is  reported  by  K-line  at  the 
terminating  station  using  the  assigned  trunk 
identifier.  A VFCT  trunk  outage  is  terminated 
at  the  time  service  is  restored  through  reroute. 

An  A-line  report  is  than  generated  using  the 
VFCT  CCSD  to  indicate  restoral  action. 

d.  Channel  Information  Line  (C-line)  - A C-line 
reports  the  outage  and  restoral  of  a channel, 
either  analog  or  digital.  It  must  be  preceded 
with  an  S-line  and  a K-line.  Channel  outages 
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and  restorals  are  posted  by  WWOLS  to  the  cir- 
cuits which  traverses  the  reported  channel. 


I 


e.  Allocation  Information  Line  (A-line)  - An 

A-line  is  used  to  report; 

(1)  Restoral,  on  a spare  channel,  of  a circuit 
previously  reported  out  by  L-line,  K-line  or 
C-line.  The  A-line  is  also  used  to  report 
return  of  the  circuit  to  its  normal  path. 

(2)  Restoral  of  a circuit  through  pre-emption 

of  another  circuit.  The  pre-empting  circuit 
was  previously  reported  out  by  L-line,  K- 
line  or  C-line.  Return  of  pre-empting  cir- 
cuit to  its  normal  path  is  also  reported  by 
A-line . 

(3)  Activation  and  deactivation  of  an  on  call 
circuit  when  an  active  circuit  is  pre-empted. 

(4)  Activation  and  deactivation  of  an  on  call 
patch . 

f.  User  Information  Line  (U-line)  - A U-line  is 

used  to  report; 

(1)  A failure  and  restoral  of  a user  terminal 
due  to  a circuit  outage  and  restoral  between 
the  user  and  the  nearest  reporting  on 
reported-on  station  (DCS  access  station) 

(2)  To  report  narrative  recoverable  subject 
status  information  concerning  a circuit. 


A U-line  outage  must  be  terminated  upon  restoral 
by  reroute. 
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g.  Equipment  Information  Line  (E-line)  - The 
E-line  is  required  to  report  the  outage  and 
restoral  of  specified  items  of  equipment  within 
individual  switched  networks  (AUTOVON  4 
AUTODIN).  Specific  equipment  codes  are  pro- 
vided In  Chapters  4 & 5 of  DCAC  310-55-1. 

h.  Quality  Control  Information  Line  (Q-line)  - 
The  Q-line  is  used  to  report  the  quality 
assurance  Information  obtained  from  measure- 
ments conducted  per  DCAC  310-70-57* 

Each  type  of  formatted  report  can  be  segregated 
to  determine  the  status  of  the  two  elements, 
quality  of  service  and  grade  of  service,  that 
constitute  the  overall  level  of  performance  for 
the  DCS.  As  each  type  report  is  keyed  by  a speci- 
fic code  identification,  correlation  and  separa- 
tion of  the  reports  are  possible.  All  reports 
provide  indications  of  the  quality  of  service 
available  within  the  DCS.  Critical  transmission 
media  related  reports  however  have  the  following 
information  lines. 


a. 

S-Line 

b. 

L-Line 

c . 

X-Line 

d. 

C-Llne 

e . 

A Line 

rendering  measurement  data.  Grade  of  service 
reports  are  determined  from; 

a.  S-Line  reports  indicating  AUTODIN  restart, 
reload  or  recovery 

b.  S-Line  reports  providing  traffic  data  on 
AUTOVON  & AUTODIN 

c.  E-Line  reports 

d.  C-Line  reports  where  the  channel  outage 
effect  switched  network  operation. 

l 

These  type  reports  indicate  switch  network  out- 
ages, equipment  failures  within  a switch  that  may 
effect  grade  of  service,  quantitative  traffic  data 
reflecting  message  (analog  or  digital)  throughput 
and  channels  that  carry  AUTOVON  & AUTODIN  switch 
to  switch  or  customer  to  switch  circuits. 

6.  Status  information  data  of  all  types  must  be 

made  available  to  all  levels  of  the  SYSCON  struc- 
ture. Critical  data,  properly  flagged  can  provide 
each  level  of  the  structure  the  information 
required  to  determine  if  Mode  1 (curtailed  service) 
or  Mode  2 (lack  of  service)  level  of  operation  is 
about  to  occur.  To  provide  such  a "early  warning" 
however  will  require  the  development  of  a signifi- 
cant histogram  to  assure  repeatibility  of  cause 
~ and  effect.  Through  this  technique  the  elements 
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causing  the  effect  (i.e.  curtailment  of  loss  of 
service)  could  be  detected  prior  to  the  effect  and 
corrective  action  be  initiated.  This  certainly 
would  be  an  ambitious  undertaking  and  would,  if 
comsumated,  support  the  axiom  of  "fix  before 
failure."  A more  practical  approach  and  definitely 
the  first  step  towards  this  goal,  is  to  establish 
a flexible  status  information  data  base,  available 
(transportable)  as  necessary  to,  specific  stations 
within  Level  V,  at  Level  IV  and  Level  III.  In 
this  manner,  status  of  other  stations  within  the 
network  can  be  made  available  to  any  station  at 
Level  V,  even  within  different  sectors  (two  dif- 
ferent Level  IV’s).  Additionally,  other  levels 
within  the  structure  can  be  made  aware  of  the 
problems  at  an  early  stage.  Essentially,  all 
available  resources  of  the  structure  can  be 
brought  to  bear  on  the  problem(s)  at  the  earliest 
possible  time.  Additionally,  transmission  media 
status  data  should  be  correlated  with  network 
systems  status  data,  thus  establishing  a relation- 
ship that  is  equatable  to  overall  level  of  per- 
formance. Through  the  use  of  a mobile  and 
dynamic  status  data  base,  experience  levels  of 
cause  and  effect  can  be  easily  established. 
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Grade  of  Service  Data 


1.  Grade  of  service  data  is  that  report  data  gener- 
ated by  network  control  facilities  indicating 
their  status  and  traffic  loading.  Some  of  this 
data  is  reported  following  the  report  structures 
defined  in  DCAC  310-55-1  and  discussed  in  para- 
graph E.  The  AUTOVON  Central  Alarm  System  (ACAS) 
and  the  Traffic  Data  Collection  System  (TDCS)  are 
status  reporting  systems  separate  from  DCAC  310- 
55-1  reports. 

2.  The  Traffic  Data  Collection  System  (TDCS)  provides 
for  the  automated  collection  of  traffic  data 
within  the  AUTOVON  switch.  As  stated  previously, 
this  system  is  located  at  the  overseas  AUTOVON 
switches  and  at  the  two  ACOC's  (Level  II).  HQ 
DCA  has  elements  for  developing  computer  programs. 
The  TDCS  provides  rapid  memory  reload  of  the 
AUTOVON  switch  memory  and  traffic  data  collection, 
a.  The  rapid  memory  reload  function  of  the  Switch 

Site  Unit  (SSU)  is  normally  generated  by  read- 
ing switch  memory  cards  with  a modified  IBM 
026  key  punch/card  reader  to  the  RMR  tape  of 
the  SSU.  Memory  card  format  information  is 
provided  as  Figure  1 of  Appendix  XI.  This 
operation  is  referred  to  as  Mode  3-  Mode  4 
operation  consists  of  switch  memory  being 


loaded  at  2500  words  a minute.  Other  modes 
are; 

• Mode  1 - Loads  the  026  output  to  the 

switch  and  SSU  simultaneously 

• Mode  2 - Loads  the  026  output  to  the 

switch  only 

• Mode  5 - Off  line  use  of  the  026 
Each  switch  memory  card  provides  for  two 
messages,  of  the  same  switch  memory  word. 

These  two  messages  are  compared  and  used  for 
error  detection  by  the  switch  and  SSU.  Print 
outs  of  switch  memory  can  be  accomplished 
while  in  Modes  2 or  5,  to  verify  stored  data. 
All  data,  specified  sections  or  single  word 
data  can  be  printed.  All  print  outs  except 
single  word  print  outs,  provide  four  entries 
per  line,  with  each  entry  consisting  of  a 
memory  address  and  the  memory  data  associated 
with  the  address.  Single  word  print  out 
provides  all  3^  stored  characters  of  a memory 
data  record.  Examples  of  full  or  section 
print  out  format  and  single  word  print  outs 
are  provided  as  Figures  2 and  3 of  Appendix  XI. 
The  traffic  data  collection  function  is  of 

two  types;  call  collection  information  and 
switch  operation.  Call  data  collection  can 
be  Initiated  either  at  the  SSU  or  by  the  ACOC, 


only  when  the  SSU  is  not  otherwise  in  use. 

Data  is  collected  and  blocked  for  magnetic 
tape  storage  for  future  analysis.  Call  data 
is  recorded  based  on  the  final  switch  connec- 
tion for  an  initiated  call  and  when  each  call 
terminates.  Data  is  collected  for  all  calls 
locally  penetrated  and  consists  of; 

• Initial  entry-originating  trunk*  number 
(4  digits) 

• Precedence  Digit 

• Route  Digit 

• Called  number 

• Terminating  trunk*  digit 

• Time  (minutes  and  seconds)  of  final  switch 
matrix  connection 

• Release  time  entry  originating  trunk 
number 

• Time  (minutes  and  seconds)  when  call 
terminated 

* Trunk  numbers,  consisiing  of  four  digits, 
correspond  to  the  trunk  group  number  (2  digits) 
assigned  within  the  switch  for  each  external 
circuit  accessing  the  switch. 

The  format  for  call  data  is  presented  in 
Figure  4 of  Appendix  XI.  As  call  orginations 
and  completions  occur  randomly  but  are  recorded 
chronologically,  call  duration  must  be  computed 
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through  comparison  of  the  trunk  number  origin- 


ating time  and  the  same  trunk  number  completion 
time.  Switch  traffic  data  is  sensed  by  leads 
from  the  SSU  to:  external  switch  circuits, 
supervisory  equipmentr  and  register-sender 
junctors  (RSJ).  RSJ  ' ita  must  be  processed 
through  core  memory  of  the  SSU  using  look-up 
tables  to  provide  useful  data.  Two  thousand 
events  can  be  programmed  for  detection  and 
reporting  by  the  SSU  at  one  time.  These 
events  can  be  programmed  at  the  SSU  or  at  the 
ACOC  and  transmitted  to  the  SSU.  The  program 
describes  the  event  combinations  to  be  moni- 
tored and  assigns  each  output  count  to  a 200 
x 10  matrix.  The  output  of  the  matrix  is  the 
long  report  format  (Figure  5 of  Appendix  XI) 
for  local  reporting  or  for  reporting  to  the 
ACOC.  A six  character  element  in  the  matrix 
and  the  long  report  represents  a count  of  an 
event  or  combination  of  events  as  assigned 
by  the  program.  Usage  and  duration  of  events 
are  sensed  in  multiples  of  1 to  10  seconds 
(as  assigned  by  the  program)  and  are  reported 
as  a count  of  time  multiples.  Once  the  pro- 
gram defining  the  long  report,  with  the 
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necessary  tables  for  RSJ  data  processing,  are 
resident  at  the  SSU,  three  types  of  reports 
can  be  generated  by  either  the  SSU  or  ACOC. 

These  are; 

(1)  Scheduled  Traffic  Data  Collection  for  the 
full  long-report  where  the  schedule  speci- 
fies a number  of  consecutive  60  minutes 
intervals  for  collection  during  each  day 
of  a specified  period  starting  at  a speci- 
fied date  and  time.  A period  may  be  up 

to  7 consecutive  days  and  up  to  12  sepa- 
rate periods  may  be  scheduled  in  the  same 
request.  Data  is  collected  for  each  60 
minute  interval  into  core  memory  (200  x 10 
matrix)  from  which  it  is  later  copied  onto 
tape  for  future  read-out/transmission  (to 
ACOC).  Successive  60  minute  intervals 
are  collected  into  alternating  matrixes 
each  of  which  is  zeroed  after  the  data  is 
copied  to  tape.  Taped  data  is  printed  at 
the  SSU  and  transmitted  to  the  ACOC  on 
specific  request.  This  long  report  is 
Figure  5 of  Appendix  XI. 

(2)  Special  Request  Data  Collection:  is  a 
maximum  of  20  different  elements  of  the 
long  report  (Figure  6 of  Appendix  XI). 

Since  each  instruction  for  the  long  report 
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is  associated  with  output  matrix  coordi- 
nates for  the  long  report,  those  instruc- 
tions (elements)  desired  in  the  special 
request  are  specified  by  reference  to  the 
matrix  coordinates  of  the  long  report. 

The  special  request  by  the  SSU  or  ACOC  is 
a one-time  collection  of  15  minutes  of 
„ data  which  is  executed  independent  of 

long  report.  It  also  starts  on  receipt  of 
the  request  and  is  reported  immediately 
upon  completion.  Only  one  special  request 
can  be  executed  at  the  SSU  at  one  time. 

(3)  Single  items:  Single  element  extracts  of 
the  long  report  being  collected,  can  be 
requested  by  the  SSU  or  ACOC  by  using  the 
long  report  matrix  coordinates. 

3-  The  AUTOVON  Central  Alarm  System  (ACAS)  does  not 
provide  any  formatted  data  nor  real  time  record 
of  events,  as  it  is  strictly  a visual  display  of 
switch  activity.  The  visual  displays  are  avail- 
able at  the  respective  switches.  Level  V,  with 
all  switch  displays  available  at  the  ACOC,  Level 
II.  Only  the  ACOC  has  any  network  visibility  of 
traffic  flow.  Some  correlation  of  events  is 
accomplished  at  the  ACOC,  through  the  use  of  pen 
recorders  connected  to  different  displays.  No 
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correlation  is  accomplished  with  transmission  media 
status  data. 


! 
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4 . Presently  the  ACAS  provides  real  time  event  status 
of  the  AUTOVON  System,  with  the  TDCS  regulated  to 
a long  term  definition  of  AUTOVON  events.  Neither 
are  correlated  to  the  transmission  media  events, 
which  provide  the  communication  channels  for  the 
AUTOVON  switched  network.  Neither  system  provides 
reports  to  Level  III  of  the  SYSCON  structure.  A 
more  dynamic,  transportable  automated  data  base 
is  required  for  the  ACAS  system.  Events  and  con- 
ditions at  switches  resident  at  Level  V need  to 
be  made  available  to  other  interconnecting  switches. 
In  this  manner,  abnormal  traffic  densities  at 
specific  switches  can  be  realized  at  the  operating 
level  and  thus  more  timely  restoral  actions  can 
be  initiated.  Correlation  with  transmission 
media  status  can  also  provide  more  visibility 
towards  cause  and  effect.  Due  to  its  nature, 
traffic  data  collection  requires  a sufficient 
amount  of  time  to  obtain  useful  information.  A 
more  useful  tool  to  real  time  information  is  the 
changes  in  traffic  loading.  Whereas  the  TDCS 
provides  traffic  data,  verifying  the  design  struc- 
ture of  the  AUTOVON  system  as  well  as  providing  a 
histogram  of  traffic  movement  for  future  AUTOVON 
trunk  assignments  and  interswitch  trunk  densities. 
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the  same  data  could  be  processed  to  reveal  only 
changes  in  traffic  movement  and  density.  Avail- 
ability of  this  imformation  within  the  same  time 
thresholds  available  under  DCAC  310-55-1  reports 
for  the  transmission  media,  would  present  an 
overall  picture  of  AUTOVON  system  operation. 

COMSPOT  and  COMSTAT  reports 

1.  Communication  Spot  (COMSPOT  reports  are  assembl- 
ed/compiled by  the  ACOC's  (Level  II)  at  the  WWOLS 
and  sent  as  occurs  via  AUTODIN  to  the  DCAOC  Level 
I and  effected  theatre  command  and  services.  It 
is  used  to  advise; 

a.  Threatening  or  disruptive  situations  affect- 
ing the  DCS 

b.  Any  major  change  in  the  status  of  a previously 
reported  situation 

c.  Time  disruption  or  threat  was  terminated. 

The  message  is  a narrative  formatted  message, 
classified  according  to  content,  consisting  of 
eight  paragraphs.  Transmission  via  AUTODIN  is 
with  an  immediate  precedence  to  action  addressees 
for  conditions  currently  in  process  and  routine 
procedence  for  advance  notification  of  imposing 
conditions.  Routine  precedence  is  used  for  infor- 
mation addressees.  If  conditions  warrant,  voice 
communications  are  used.  The  report  format  is 
provided  in  Apprendix  XII. 


2.  Communication  Status  (COMSTAT)  Reports  are 
assembled  at  Level  I for  reporting  summary  infor- 
mation of  global  communication  events  to  the  Joint 
Chiefs  of  Staff  and  other  designated  command. 

This  report  discloses; 

a.  Cases  of  existing  or  impending  degradation  of 
important  facilities  of  the  DCS. 

b.  Cases  where  failure  of  the  DCS  will  or  has 
impaired  user  service. 

c.  Conditions  that  threaten  the  ability  of  the 
DCS  to  provide  service. 

The  COMSTAT  is  narrative  formatted  in  four  parts, 
each  part  submitted  as  a separate  message.  The 
report  is  normally  classified  confidential  unless 
content  warrants  higher  classification.  It  is 
normally  transmitted  with  a priority  precedence 
to  action  addressees  and  routine  to  information 
addressees.  During  exercises,  war  and  national 
emergencies,  and  immediate  precedence  is  used  for 
action  addressees  and  priority  for  information 
addressees.  Its  format  is  developed  in  Appendix 
XII. 

3.  The  COMSPOT  and  COMSTAT  reports  are  management 
reports  and  have  no  operational  support  signifi- 
cance under  normal  conditions.  Levels  I & II 
under  non-crisis  situations  are  manned  by  managers 
consequently  the  reports  are  used  only  to  identify 


the  condition  of  the  DCS.  During  periods  of  crisis, 
decision  makers  become  available  at  these  levels. 
These  reports  then  can  be  used  to  determine  what 
the  status  of  the  DCS  is,  how  it  effects  the  crisis, 
what  corrective  actions  can  be  accomplished  and 
the  results  of  the  actions. 
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4.  Near  Real  Time  Indicators . The  AUTOVON  Centralized 
Alarm  System  (ACAS)  provides  the  network  controller  the 
near  real  time  Indicators  necessary  for  network  control. 

The  ACAS  display  Installed  In  the  DCA-Europe  and  DCA- 
Pacific  ACOC's  provides  the  network  controller  an 
Indication  of  the  traffic  flow  within  an  AUTOVON  switch, 

; the  service  availability  of  critical  switch  common  equip- 
ment and  the  trunk  group  status.  Figure  2-3  is  a strip 
display  for  one  switching  center.  Each  ACOC  is  provided 
a strip  display  for  each  AUTOVON  switch  within  the  area. 

For  convenience  in  explaining  the  use  of  the  strip 
display,  it  can  be  divided  into  three  sections  (from  top 
to  bottom);  the  switch  cluster  display,  the  out-of-service 
of  common  equipment  display,  and  the  trunk  status  display. 

a.  Switch  Cluster  Display.  The  purpose  of  the  switch 
cluster  display  which  is  shown  in  figure  2-4  is  to  provide 
the  network  controller  an  indication  of  the  traffic 
pressure  within  a switching  machine  and  its  flow.  Each  of 
the  lamps  (visual  alarms)  is  associated  with  a pool  of 
common  equipment  in  the  AUTOVON  switch.  A visual  alarm 
is  given  when  the  utilization  of  the  equipment  exceeds  a 
preset  utilization  threshold  during  a 1-8  second  scan  of 
the  equipment  pool.  The  use  of  the  switch  cluster  display 
can  best  be  understood  if  it  is  viewed  as  shown  in  figure 
2-5-  The  top  half  of  the  cluster  reflects  int.erswitch 
traffic,  tandem  inbound  and  outbound.  The  bottom  half  of 
the  cluster  display  shows  intraswitch  traffic  inbound  from 
subscribers  or  users  and  outbound  to  users.  There  is  no 
indication  of  heavy  outbound  traffic  to  four-wire  subscribers. 
Figure  2-4  is  the  complete  switch  cluster  display.  The 
visual  alarms  for  the  MFX,  MFR,  MFT,  RSJ,  DPR,  DPT,  and 
TCR  lamps  are  activated  by  the  seizure  of  equipment  in 
processing  a call.  A multifrequency  transceiver  can  only 
be  used  in  the  receive  or  transmit  mode  at  one  time,  never 
both  simultaneously.  The  same  is  true  of  the  register- 
sender  junctor  (RSJ)  and  the  dial  pulse  receivers  (DPR) 
and  transmitters  (DPT).  When  a MFR  or  DPR  is  busy,  its 
associated  MFX  or  RSJ  is  busy.  Since  the  visual  alarms  are 
very  important  in  monitoring  traffic  pressure  and  flow,  • 

the  network  controller  must  know  what  each  visual  alarm 
indicates . 

(l)  The  MFX  visual  alarm  indicates  heavy  interswitch 
traffic.  The  threshold  setting  for  the  MFX  alarm  is  100 
percent  utilization  of  the  multifrequency  transceivers 
regardless  of  the  mode  (receive  or  transmit)  in  which  they 
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are  being  used.  Therefore,  if  traffic  is  balanced  inbound 
and  outbound,  it  may  be  possible  for  the  MFX  lamp  to  be 
on  without  either  the  MFR  or  MFT  lamps. 

(2)  The  TAN  visual  alarm  indicates  heavy  tandem 
traffic.  It  is  related  to  multifrequency  transceiver 
utilization  but  has  no  direct  relationship  to  the  utiliza- 
tion of  either  the  individual  multifrequency  transmitters 
or  receivers . The  TAN  visual  alarm  is  derived  from  a 
tandem  flip-flop  circuit  in  the  multifrequency  transceiver 
which  recognizes  office  codes  other  than  those  which 
terminate  at  the  switch  being  observed.  It  shows  above 
normal  MFX  utilization  for  tandem  traffic . 

(3)  The  MFR  and  MFT  lamps  indicate  heavy  Inbound 
(MFR)  or  outbound  (MFT)  interswitch  traffic.  These  visual 
alarms  indicate  above  normal  MFX  utilization  in  the  receive 
or  transmit  mode. 

(4)  The  RSJ  visual  alarm  is  activated  by  100  percent 
utilization  of  the  RSJ's.  When  this  lamp  is  on,  all  register- 
senders  are  busy  and  the  switch  cannot  process  any  additional 
demands  for  service.  This  visual  alarm  indicates  a possibility 
of  switch  congestion. 

(5)  The  DPT  visual  alarm  indicates  above  normal 
terminating  traffic  for  PAEX's  with  network-in-dial  (NID) 
capability. 

(6)  The  DPR  visual  alarm  indicates  above  normal 
originating  traffic  from  PABX's/PBX's . 

(7)  The  TCR  visual  alarm  threshold  is  set  at 
100  percent  utilization  of  the  touch  call  receivers  and 
indicates  that  the  switch  cannot  process  additional 
originating  traffic  from  four-wire  subscribers. 

(8)  The  ATOP  visual  alarm  shows  that  the  switch 
has  exceeded  its  RSJ  occupancy  setting  and  is  in  the  ATOP 
condition. 

(9)  The  LLC  visual  alarms  are  activated  anytime 
the  switch  enters  ATOP  or  manual  LLC.-  If  the  switch  is  In 
ATOP,  all  tnree  lamps  will  be  on  for  the  period  the  switch 
is  in  ATOP.  • If  manual  LLC  is  implemented,  only  the  lamps 
for  the  LLC  categories  denied  dial  tone  will  be  on. 
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SECTION  I 


INTRODUCTION 

\ 


REQUIREMENTS 

Proper  network  planning  and  control  requires  access  to  compre- 
hensive, accurate  and  timely  traffic  information  that  can  only  be 
efficiently  obtained  from  an  automatic  system.  Accumulating  the 
traffic  data  required  for  this  purpose  involves  the  collection  of 
hundreds  of  event  counts,  many  measures  of  duration  and  use,  and 
call  data. 

Swift  restoral  of  an  AUTOVON  switch  to  operational  status, 
when  for  any  reason  the  switch  memory  must  be  reloaded,  requires 
very  rapid  memory  reloading. 

These  two  objectives,  the  efficient  collection  of  traffic  data 
and  the  rapid  reloading  of  the  AUTOVON  switch  memory,  have  been  met 
by  designing  a system  called  a Traffic  Data  Collection  System  or 
TDCS.  The  TDCS  will  become  an  integral  part  of  the  490L  Overseas 
AUTOVON  Switching  System. 

TRAFFIC  DATA  COLLECTION  SYSTEM 

Units  of  the  Traffic  Data  Collection  System  (TDCS)  are  designed 
for  installation  at  the  490L  Overseas  AUTOVON  Switch  sites  and  at 
the  DCA  Overseas  Area  Communications  Operation  Centers.  The  TDCS 
units  assigned  to  Switch  Sites  (Switch  Site  Units)  are  referred  to 
as  SSU’s  and  the  units  assigned  to  Area  Communications  Operation 
Centers  are  referred  to  as  ACOC's.  There  will  be  16  functional 
SSU's  and  2 functional  ACOC's.  In  addition,  both  an  SSU  and  an  ACOC 
will  exist  at  DCA  Headquarters  in  Arlington,  Virginia  for  developing 
computer  programs  and  at  Sheppard  AFB  in  Texas  for  training  purposes. 
The  functional  ACOC's  will  be  at  Kunla,  Hawaii  and  Stuttgart,  Germany. 
Th»  .'SU's  communicating  with  the  Kunla  ACOC  will  be  at  Finegayan  Bay 
on  vuam,  Dau  in  the  Phllllplnes,  Fuchu  in  Japan,  Futema  on  Okinawa, 
and  Grass  Mountain  on  Taiwan.  The  SSU's  communicating  with  the 
Stuttgart  ACOC  will  be  at  Feldberg,  Langerkopf,  Donnersburg  and 
Schoenfeld  in  Germany,  Hillingdon  and  Martlesham  Heath  in  England, 
Coltano  and  Naples  in  Italy,  Humosa  in  Spain  and  in  Athens,  Greece. 

In  addition,  one  SSU  will  be  located  in  Panama. 
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The  functions  of  the  TDCS  are: 

1.  Rapid  Memory  Reload 

2.  Traffic  Data  Collection 

3.  Call  Data  Collection 

A.  Communication,  that  permits  the  moving  of  information 
between  SSU's  and  an  ACOC. 

5.  Control,  that  permits  SSU  data  collection  functions  to  be 
exercised  from  either  the  SSU  or  its  ACOC  and  that  further 
permits  data  retrieval  from  SSU's  by  an  ACQC. 

These  functions  are  indicated  graphically  in  the  Traffic  Data  Collec- 
tion System  illustration.  Figure  1.  All  of  the  above  functions  are 
embedded  in  program  modules  that  may  be  modified  as  requirements 
dictate. 

SALIENT  FEATURES  OF  THE  SWITCH  SITE  UNIT 

The  heart  of  the  TDCS  SSU  is  a Lockheed  SUE  minicomputer.  Its 
resident  program  functions  are  initiated  by  local  operator  action  at 
the  SSU's  control  panel  or  the  SSU's  teletype,  or  by  transmitted  in- 
struction initiated  by  remote  operator  action  at  the  SSU's  ACOC. 

The  minicomputer  is  interfaced  with  a scanner  that  senses  the 
states  of  usage,  duration  and  count  leads  and  a scanner  that  senses 
the  states  of  RSJ  leads.  Scanning  is  enabled  by  the  program  to 
collect  traffic  or  call  data.  It  is  also  Interfaced  with  leads  that 
connect  to  the  AUTOVON  Switch  Maintenance  Monitor  Console.  The  set- 
ting of  particular  switches  at  this  console  permits  the  minicomputer 
to  gain  access  to  the  IBM  026  card  reader  data  leads,  to  read  AUTOVON 
memory  data  cards;  or  to  the  AUTOVON  Switch  memory  data  input  leads 
to  load  memory  data  to  the  Switch.  Actions  that  relate  to  storing 
switch  memory  data  to  tape  from  cards  or  loading  the  switch  memory 
from  tape  are  enabled  by  a combination  of  switch  settings  at  the 
AUTOVON  Switch  Console  and  the  program  actions  of  initiated  functions 
in  the  SSU.  Finally,  the  minicomputer  interfaces  with  a MODEM  that 
can  be  cut  through  to  an  AUTOVON  line  to  permit  the  SSU  to  communicate 
with  its  associated  ACOC. 

Peripherals  of  the  minicomputer  include  two  tape  units  (that 
serve  as  repositories  for  switch  memory  data  and  reports  generated 
by  the  data  collection  functions)  and  a teletype  (through  which  opera- 
tor requests  are  made  and  program  responses  and  outputs  are  received). 
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AREA  COMMUNICATIONS  OPERATIONS  CENTER 


Figure  I TRAFFIC  DATA  COLLECTION  SYSTEM 


SALIENT  FEATURES  OF  THE  AREA  COMMUNICATIONS  OPERATION  CENTER  UNIT 


The  TDCS  ACOC  consists  of  a SUE  minicomputer,  two  tape  units 
(that  serve  as  repositories  for  traffic  or  call  data  collection  re- 
ports from  its  associated  SSU's),  a teleprinter  (that  is  used  to 
print  special  traffic  data  collection  reports),  two  comnunications 
MODEMS  (that  interface  with  separate  AUTOVON  lines  over  which  the 
ACOC  communicates  with  its  associated  SSU’s),  and  a teletype  (through 
which  requests  are  made  and  program  responses  are  received).  The 
ACOC  performs  two  essential  functions:  it  forwards  instructions  to 
its  associated  SSU's,  and  it  receives  and  stores  on  tape  or  prints, 
the  individual  reports  that  SSU's  are  directed  to  transmit. 
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RAPID  MEMORY  RELOAD  FUNCTION 


BACKGROUND 

Each  490L  Overseas  AUTOVON  Switch  has,  as  original  equipment, 
a modified  IBM  026  Printing  Card  Punch  for  loading  its  Switch  metiory. 
A modification  to  the  machine’s  duplicating  capability  permits  it  to 
function  as  a low  speed  card  reader.  It  reads  cards,  each  containing 
a Switch  memory  word.  Into  Switch  memory  at  a rate  of  approximately 
22  cards  per  minute.  At  this  rate,  over  two  and  one-half  hours  are 
required  to  load  or  reload  a typical  3456  word  Switch  memory.  This 
rate  of  loading  is  acceptable  for  initial  memory  loading;  but  it 
has  proven  to  be  unacceptable  for  memory  reloading  necessitated  by 
Switch  outages  or  serious  degradations  of  service  caused  by  memory 
mutilations. 

A temporary  higher  speed  memory  load  capability  was  provided  to 
the  Switch  by  adding  an  RP-152/G  card  reader,  taken  from  the  A’JTODIN 
Data  Subscriber  Terminal  Equipment  (DSTE).  The  RP-152/G  required 
modification  to  output  Hollerith  code,  rather  than  its  normal  ASCII 
code,  to  meet  the  data  needs  of  the  Switch.  The  Switch  required 
modification  to  provide  an  interface  suitable  for  the  RP-152/G  and 
to  permit  accepting  data  at  a higher  rate.  This  modified  RP-152/G 
card  reader  loaded  data  into  memory  from  punched  cards  at  a rate  in 
excess  of  200  cards  per  minute.  This  88Z  increase  in  loading  rate 
reduced  the  length  of  outages  and  service  degradations,  resulting 
from  memory  mutilations,  significantly.  However,  this  arrangement 
does  not  represent  a completely  satisfactory  solution.  The  RP-152/G 
is  a large  unit  for  which  there  is  no  fully  satisfactory  location  at 
most  Switch  sites;  and  this  equipnent  has  been  made  available  for 
this  particular  use  on  a temporary  basis  only.  Removal  is  expected 
when  the  RMR  capability  has  been  proven. 

The  basic  function  of  the  Rapid  Memory  Reload  (RMR)  portion  of 
the  SSU  is  to  provide  rapid  reloading  of  the  Switch  memory.  The 
reload  rate  will  be  in  excess  of  2000  words  per  minute.  This  rate  is 
achieved  by  reloading  the  Switch  from  tape.  The  Switch  is  modified 
to  provide  an  interface  for  the  SSD  and  to  permit  accepting  data  at 
a very  high  rate. 


The  RMR  function  will  use  the  IBM-026  for  input  of  both  new  and 
revised  data.  Data  can  be  loaded  from  this  source  simultaneously 
into  both  the  SSU  and  the  Switch.  Provision  is  made,  however,  for 
loading  data  into  either  the  Switch  or  the  SSU  without  loading  the 
other. 

STORAGE  OF  SWITCH  MEMORY  DATA 

The  key  to  the  RMR  function  is  the  storage  of  the  Switch  memory 
data  on  magnetic  tape.  This  storage  is  done  either  at  the  time  the 
data  is  initially  loaded  into  the  Switch  or  in  a special  loading 
operation.  The  data  are  stored  on  tape  in  ASCII  code  in  blocks. 

Each  block  contains  information  relating  to  the  location  and  content 
of  one  word  of  switch  memory  data. 

When  a word  of  data  is  changed  either  a new  tape  can  be  made  or 
the  changed  word  can  be  added  to  the  tape  following  the  last  entry. 
Making  a new  tape  requires  complete  reloading  of  the  updated  deck  of 
punched  cards,  whereas  only  a single  card  is  loaded  to  add  a change 
to  the  end  of  the  existing  data.  It  is  expected  that  revisions  will 
normally  be  placed  at  the  end  of  the  existing  data  and  that  new  tapes 
will  be  made  after  a specified  number  of  revisions  have  been  made  or 
at  periodic  Intervals. 

During  normal  operation,  one  of  the  two  tape  drives  in  the  SSU 
is  dedicated  to  the  RMR  function  and  contains  the  RMR  tape.  Under 
these  circumstances  data  on  the  RMR  tape  is  always  available  for 
loading  or  restoring  the  Switch  memory.  In  the  event  of  a tape 
drive  failure,  the  tape  drive  dedicated  to  RMR  can  be  changed  either 
by  a teletypewriter  entry  or  by  changing  two  plug-in  connectors, 
i 

SWITCH  MEMORY  DATA  ERROR  CHECKS 
Switch  Error  Checks 


Data  related  to  a Switch  memory  word  is  carried  redundantly  in 
two  separate  messages,  on  both  card  and  tape  records.  The  card  for- 
mat of  this  memory  record,  along  with  the  positions  read  by  the  Over- 
seas AUTOVON  Switch,  is  shown  in  Figure  2.  When  a memory  record  is 
read  by  the  Switch,  it  verifies  that  both  messages  have  the  correct 
start  and  end  characters,  and  identical  data. 
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Message  2 Message 


CARD 

COL. 

READ 

POS. 

FUNCTION 

LEGAL  CHARACTERS 

1 

1 

Start  of  Message  1 

@ (4  and  8 Punch) 

2-11 

2-11 

Memory  Word 

0-9  and  A-F 

12 

— 

None 

None 

13 

12 

Memory  Address 

1-8 

14 

13 

Memory  Address 

1-4 

15-17 

14-16 

Memory  Address 

1-6 

18 

17 

End  of  Message  1 

/ (0  and  1 Punch) 

19 

18 

Start  of  Message  2 

* (4,  8 and  11  Puncr 

20-29 

19-28 

Memory  Word 

0-9  and  A-F 

30 

— 

None 

None 

31 

29 

Memory  Address 

1-8 

32 

30 

Memory  Address 

1-4 

33-35 

31-33 

Memory  Address 

1-6 

36 

34 

End  of  Message  2 

t (3  and  8 Punch) 

Figure  2.  Memory  Card  Data 


The  Switch,  accepting  characters  serially,  reads  the  characters 
of  message  1.  If  the  start  and  end  characters  of  message  1 are 
correct,  the  Switch  stores  the  memory  word  of  message  1 into  Switch 
memory  at  the  address  designated  by  message  1.  The  Switch  then 
reads  message  2.  If  the  start  and  end  characters  of  message  2 are 
correct,  the  Switch  verifies  that  the  addresses  of  message  1 and  2 
are  identical.  Following  this  verification,  the  Switch  extracts  the 
word  stored  to  memory  during  the  processing  of  message  1 and  confirms 
that  it  is  identical  with  the  memory  word  in  message  2.  The  Switch 
finally  stores  the  verified  memory  word  of  message  2 into  Switch 
memory  at  the  verified  address. 

Failure  of  any  verification  terminates  processing  at  the  point 
of  failure. 

These  checks  are  made  whether  Switch  memory  is  loaded  from 
cards  through  the  IBM-026  or  from  tape  through  the  TDCS  SSU. 

SSU  Error  Checks 

The  TDCS  SSU  checks  the  data  for  legal  character  values  for 
each  position  and  for  the  correct  number  of  characters.  It  also 
compares  the  two  address  and  data  entries  on  each  punched  card  or 
word  record  from  tape.  If  data  is  being  received  from  the  IBM-026 
and  an  error  is  found,  an  alarm  is  generated  that  stops  the  reading 
of  cards.  If  data  is  being  sent  to  the  Switch  from  the  SSU  when  an 
error  is  found,  Switch  loading  is  stopped. 

When  data  is  being  sent  to  the  Switch  from  the  SSU,  a parity 
check  is  made  on  the  data  as  it  is  read  from  the  tape.  When  a 
parity  error  is  detected,  two  additional  attempts  are  made  to  read 
the  word.  If  these  fail,  an  error  message  is  sent  to  the  operator. 
The  operator  can  then  type  in  the  correct  memory  word  record  and 
continue  the  loading,  continue  the  loading  skipping  the  bad  record, 
or  stop  the  loading. 

LOADING  RATES 

Data  to  SSU 


The  normal  rate  at  which  the  IBM-026  can  read  cards  into  the 
TDCS  SSU  is  22  cards  per  minute.  The  SSU  circuitry  is  designed  to 
accept  data  at  rates  of  up  to  300  cards  per  minute.  With  minor  mod- 
ifications to  the  Switch,  this  fact  makes  it  possible  to  replace  the 
IBM-026  with  a higher  speed  reader  in  the  future. 
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Data  to  Switch 


The  TDCS  SSU  will  load  the  Switch  memory  from  tape  at  an  average 
rate  In  the  neighborhood  of  2500  words  per  minute.  This  is  con- 
siderably above  the  lower  limit  of  1050  words  per  minute  set  by  the 
SSU  specification. 

MODES  OF  OPERATION 

Five  numbered  RKR  modes  are  indicated  on  the  "TDCS  MODES" 
switch  on  the  AUTOVON  Maintenance  Monitor  Panel.  Except  for  the 
IDLE  mode,  all  of  the  modes  provide  for  loading  memory  data  to  the 
Switch  memory  or  to  tape  storage.  Those  modes  involving  storing 
memory  data  on  tape  require  a New  Data  or  Revised  Data  specifica- 
tion. The  remaining  modes,  normally  specified  by  SSU  teletype 
entries  in  conjunction  with  the  IDLE  mode,  are  supportive  in  nature. 
These  deal  with  duplicating  the  RMR  tape  or  printing  portions  of 
memory  data  from  tape.  All  RMR  functions  are  selected  by  an  AUTOVON 
Maintenance  Monitor  Panel  switch  setting  and,  in  most  cases,  SSU 
teletype  entries.  RMR  functions,  including  the  SSU,  take  precedence 
over  other  TDCS  SSU  functions.  This  results  in  interrupting  traffic 
or  call  data  collection  and  limiting  the  transmission  function  to 
the  answering  of  incoming  calls  with  a busy  indication.  Procedures 
for  initiating  RMR  modes  are  covered  in  Section  XII  and  Appendix  III. 

Mode  #1  026  to  TDCS  + Switch 

In  the  026  to  TDCS  + Switch  mode,  card  data  read  by  the  IBM-026 
goes  to  Switch  memory  and  the  RMR  tape  of  the  SSU.  This  mode  is  set 
on  the  TDCS  MODES  switch  on  the  AUTOVON  Maintenance  Monitor  Panel. 

One  of  two  data  specifications  must  be  made.  New  Data  or  Revised 
Data.  This  data  specification  is  set  by  an  entry  on  the  SSU  tele- 
type. When  New  Data  is  specified,  the  TDCS  SSU  writes  a new  magnetic 
tape  erasing  any  old  data  on  the  tape.  This  specification  is  used 
only  when  the  Switch  memory  is  being  completely  rewritten.  When 
Revised  Data  is  specified,  entries  are  added  to  the  existing  entries 
on  the  tape  and  only  the  words  addressed  by  the  revised  data  entries 
are  changed  in  switch  memory. 

In  this  mode,  data  is  checked  by  the  Switch  and  the  SSU.  If 
either  finds  an  error,  an  alarm  is  generated  that  stops  the  reading 
of  punched  cards  by  the  IBM-026  and  prevents  the  storage  of  the  word 
in  Switch  memory.  An  optional  printout  is  provided  by  the  SSU  for 
errors  detected  by  the  SSU. 


The  026  to  TDCS  + Switch  mode  will  be  used  when  entering  revi- 
sions and  for  making  a new  tape  when  major  changes  are  made  In  the 
encoding. 

Mode  #2  026  to  Switch 

The  026  to  Switch  mode  sends  card  data  read  by  the  IBM-026  to 
the  Switch  memory  without  sending  it  to  the  SSU.  This  mode  is  set 
on  the  TDCS  MODES  switch  on  the  AUT0V0N  Maintenance  Monitor  Panel. 

All  RMR  leads  from  the  Switch  to  the  SSU  are  open,  precluding  any 
data  checking  by  the  SSU.  Detection  of  an  error  by  the  Switch  stops 
the  reading  of  cards.  This  mode  does  not  require  participation  by 
the  SSU.  Therefore,  the  SSU  is  available  for  other  functions  when 
this  mode  is  active. 

This  mode  will  be  used  for. entering  temporary  changes  such  as 
those  used  for  special  tests.  It  may  also  be  used  when  changes  are 
to  be  tested  In  the  Switch  before  being  placed  on  tape  or  when  data 
is  to  be  loaded  into  the  Switch  and  the  SSU  is  not  operational. 

Mode  026  to  TDCS 

In  the  026  to  TDCS  mode  the  card  data  read  by  the  IBM-026  goes 
to  the  RMR  tape  of  the  SSU.  Data  does  not  enter  the  Switch  memory. 
This  mode  is  set  on  the  TDCS  MODES  switch  on  the  AUTOVON  Maintenance 
Monitor  Panel.  Open  leads  prevent  the  transfer  of  data  to  the  Switch 
memory.  One  of  two  data  specifications  must  be  made.  New  Data  or 
Revised  Data.  This  data  specification  is  set  by  an  entry  on  the  SSU 
teletype.  When  New  Data  is  specified,  a new  RMR  tape  is  generated. 
When  Revised  Data  is  specified,  entries  are  added  at  the  end  of  the 
existing  data.  ' 

Entries  are  checked  by  the  SSU  but  not  by  the  Switch.  The  detec- 
tion of  an  error  stops  the  reading  of  data  and  prevents  the  storage 
of  the  entry  with  the  error.  An  error  printout  is  provided. 

The  026  to  TDCS  mode  will  be  used  for  making  new  tapes  when  a 
sufficient  number  of  changes  have  accumulated  or  when  entries  pre- 
viously entered  into  the  Switch  (but  not  recorded  on  tape)  are  to  be 
recorded.  It  can  also  be  used  to  make  a new  tape  or  revise  a tape 
before  the  changes  are  entered  Into  the  Switch.  This  would  be  done 
when  major  changes  are  subsequently  to  be  loaded  in  the  shortest 
possible  time. 
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Mode  M TDCS  to  Switch 


In  the  TDCS  to  Switch  mode,  the  Switch  memory  is  loaded  with  the 
memory  data  read  from  the  RMR  tape  of  the  SSU.  This  mode  is  set  on 
the  TDCS  MODES  switch  on  the  AUTOVON  Maintenance  Monitor  Panel. 
Initiation  is  by  SSU  teletype  entry.  In  this  node,  the  leads  pro- 
viding data  from  the  IBM-026  are  open.  Data  is  checked  by  both  the 
SSU  and  the  Switch.  Loading  is  stopped  when  an  error  is  detected 
by  either  the  SSU  or  the  Switch.  An  error  printout  is  provided. 

This  mode  will  be  used  for  reloading  the  Switch  memory  when 
words  in  Switch  memory  are  lost  or  mutilated.  It  can  also  be  used 
for  the  rapid  loading  of  new  data,  provided  the  new  data  has  been 
prestored  on  magnetic  tape  using  mode  03  (026  to  TDCS). 

Mode  05  IDLE 


In  the  IDLE  mode,  no  memory  data  is  sent  to  the  Switch  memory 
from  any  source  and  no  memory  data  is  sent  to  the  SSU.  This  mode 
is  set  on  the  TDCS  MODES  switch  on  the  AUTOVON  Maintenance  Monitor 
Panel.  The  leads  connecting  the  SSU,  the  Switch  memory,  and  the 
input  from  the  IBM-026  are  all  open.  The  SSU  is  available  for  other 
functions  in  this  mode.  This  will  be  the  normal  mode  when  modes  1 
through  4 are  not  being  exercised.  This  mode  does  not  require 
participation  by  the  SSU. 

Duplicate  RMR  Tape  Modes 

The  Duplicate  RMR  Tape  modes  may  be  exercised  by  appropriate 
SSU  teletype  entries  when  the  TDCS  MODES  switch  on  the  AUTOVON 
Maintenance  Monitor  Panel  is  set  to  modes  2 or  5.  Duplicating  modes 
are  part  of  the  RMR  function  and  cannot  be  used  to  duplicate  traffic 
or  call  data  tapes.  There  are  two  duplicate  tape  modes.  The  first 
results  in  the  tape,  on  the  drive  dedicated  to  RKR,  being  duplicated 
on  the  second  drive's  tape.  The  second  is  the  reverse  of  this. 

These  modes  will  be  used  to  prepare  back-up  tapes  for  off-line 
storage.  These  tapes  will  be  available  if  the  on-line  RMR  tape  is 
damaged  or  accidentally  erased. 

Print  from  RMR  Tape  Mode 

The  Print  from  RMR  Tape  mode  may  be  exercised  by  appropriate 
SSU  teletype  entries  when  the  TDCS  MODES  switch  on  the  AUTOVON  Main- 
tenance Monitor  Panel  is  set  to  modes  2 or  5.  This  mode  is  used  to 


print  out  memory  data,  stored  on  magnetic  tape,  on  the  ASR-37  tele- 
typewriter. There  are  four  variations  of  this  mode:  (1)  print  all 
data,  (2)  print  prespecified  section,  (3)  print  operator  specified 
section,  and  (4)  print  single  word.  In  specifying  a section  or 
single  word  for  printing,  the  address  or  addresses  may  be  specified 
in  either  the  Switch  format  code  or  its  decimal  equivalent.  Any 
revisions  at  the  end  of  the  tape,  applicable  to  the  words  specified 
for  the  printout,  are  printed  following  the  initial  data. 

All  printouts,  except  the  single  word  printout,  provide  four 
entries  per  line  with  each  entry  consisting  of  a memory  address  and 
the  memory  data  associated  with  the  address,  as  shown  in  Figure  3. 
The  single  word  printout  provides  all  34  stored  characters  of  a 
memory  data  record,  as  shown  in  Figure  4. 

This  mode  will  be  used  to  verify  stored  data.  It  will  also 
provide  a visual  record  of  what  is  stored  on  the  tape  that  can  be 
compared  with  what  is  in  the  Switch  memory. 
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VONSVMEMORY 

AAAAAA 

tttt 

nm/dd/yyyy 

# 


* 


> Heading 


XXXXXXXXXX  ZZZZZ  XXXXXXXXXX  ZZZZZ  XXXXXXXXXX  ZZZZZ  XXXXXXXXXX  ZZZZZ  1 
XXXXXX>U3CX  ZZZZZ  XXXXXXXXXX  ZZZZZ  XXXXXXXXXX  ZZZZZ  XXXXXXXXXX  ZZZZZ  I 


/ Data 


XXXXXXXXXX  ZZZZZ  XXXXXXXXXX  ZZZZZ 


ENDVONTDCM 

mm/dd/yyyy 

nnnnnnntttt 

E 

(ends  with  ten  blank  lines). 


f Ending 


SIZE:  Variable-depends  on  whether  full  or  section  printout  is  requested, 
whether  printout  is  interrupted  or  aborted  and  the  number  of  re- 
visions 


DEFINITIONS: 

VONSWKEMORY  = 

AAAAAA 

tttt 

mm/dd/yyyy  = 

# 

XXXXXXXXXX  »= 
ZZZZZ  = 

ENDVONTDCM  » 
nnnnnnn  = 

E 


Alphabetic  characters  identifying  the  output  as 

a 490L  Memory  printout 

Switch  at  which  printout  was  generated 

Time  printout  is  started 

Month,  day  and  year 

Part  number,  print  In  parts  if  interrupted 
Positions  two  (2)  thru  eleven  (11)  - Memory  data 
Positions  twelve  (12)  thru  sixteen  (16)  - Memory 
address 

Identifier  for  finish  of  printout 
Day  of  week 

End  of  message  character 


USE:  Page  copy  output  from  magnetic  tape  of  490L  Memory  at  Operator 

request 


Figure  3.  Full  or  Section  Printout  Format  - 490L  Memory 


Heading 


VONSWKEMORY 

AAAAAA 

tttt 

mm/dd/yyyy  / « 


@ xxxxxxxxxx  zzzzz  /*  xxxxxxxxxx  zzzzz  j 

ENDVONTDCM 

mm/dd/yyyy 

nnnnnnntttt 

E 

(ends  with  ten  blank  lines)  t 


Data 


Ending 


SIZE:  Normally  27  lines  of  varying  length  as  shown  but  if  revisions 
have  been  made  to  the  specified  address  they  will  be  included 
in  the  data  section  as  additional  lines. 


DEFINITIONS: 

VONSWM EMORY  - 

AAAAAA 

tttt 

mm/dd/yyyy  » 

<? 

XXXXXXXXXX  “ 


zzzzz 


/ ' - 

* - 

t 

ENDVONTDCM  - 
nnnnnnn  * 

E 


Identifier  for  490L  Memory  printout 
Switch  at  which  printout  was  generated 
Time  printout  is  started 
Month,  day  and  year 

Position  one  (1)  - start  of  message  1 character 

Positions  (2)  thru  eleven  (11)  - Memory  data 

from  message  1 and  positions  nineteen  (19)  thru 

twenty-eight  (28)  - Memory  data  from  message  2 

Positions  twelve  (12)  thru  sixteen  (16)  - Memory 

address  from  message  1 and  positions  twenty-nine 

(29)  thru  thirty-three  (33)  - Memory  address 

from  message  2 

End  of  message  1 character 

Start  of  message  2 character 

End  of  message  2 character 

Identifier  for  finish  of  printout 

Day  of  week 

End  of  message  character 


USE:  Print  out  stored  information  for  single  490L  Memory  address  at 

Operator  request 


Figure  4.  Single-Word  Printout  - 490L  Memory 
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SECTION  III 

TRAFFIC  DATA  COLLECTION  FUNCTION 


GENERAL 

The  basic  Traffic  Data  Collection  function  of  the  TDCS  collects 
traffic  data  during  scheduled  periods.  The  information  collected 
consists  of  up  to  two  thousand  items  of  usage,  duration  and  count 
data.*  This  information  is  placed  on  magnetic  tape,  in  a form  suit- 
able for  further  computer  processing.  If  requested,  it  is  also 
printed.  In  addition  to  this  basic  function,  provision  is  made  for 
traffic  data  collections  on  a short  list  of  items  upon  special  re- 
quest and  for  interrogating  discrete  items  for  their  associated 
tallies  on  an  immediate  basis.  Procedures  for  initiating  Traffic 
Data  Collection  modes  and  options  are  covered  in  Section  XII  and 
Appendix  III. 

SCHEDULED  TRAFFIC  DATA  COLLECTION 

The  schedule  for  Scheduled  Traffic  Data  Collections  is  loaded 
through  the  teletypewriter  at  the  SSU  or  by  an  Instruction  message 
transmitted  via  the  AUTOVON  system  from  the  ACOC  to  the  SSU.  The 
schedule  specifies  a number  of  consecutive  sixty-minute  intervals 
in  which  collections  are  to  be  made,  during  each  day  of  a specified 
period  starting  on  a specified  date  at  a specified  time.  A period 
may  consist  of  up  to  seven  consecutive  days.  Up  to  twelve  separate 
periods  may  be, scheduled  in  a single  request  for  scheduled  data 
collection. 

The  data  collected  in  a sixty-minute  Interval  consists  of  up  to 
two  thousand  items  of  usage,  duration,  and  count  data.  All  measures 
are  at  zero  at  the  start  of  each  sixty-minute  interval.  Data  is 
collected  into,  and  stored  within,  the  SSU  core  memory  in  independent 


*DEFINITIONS : Usage  - Measure  of  time  a circuit  or  group  of 

circuits  are  in  use  handling  calls. 

Duration  - Measure  of  time  a specific  condition  exists. 
Count  - Number  of  times  an  event  occurs. 
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areas  for  successive  sixty-ninute  Intervals,  This  allows  data  for  a 
preceding  interval  to  be  read  out  to  tape,  and.  If  requested,  to  the 
teletype,  while  data  for  a current  Interval  Is  being  collected.  The 
output  for  this  data  is  placed  in  a 10  column  x 200  line  matrix. 

Data  associated  with  individual  items  occupy  specific  line  and  column 
positions.  Lines  are  numbered.  This  format,  illustrated  in  Figure  5, 
is  referred  to  as  the  long  report  format.  This  report  will  be  printed 
on  the  teletypewriter,  at  the  time  of  the  hourly  core-to-tape  read 
out,  if  a request  for  such  action  has  been  made  at  the  SSU. 

SPECIAL  REQUEST  DATA  COLLECTION 

During  a Special  Request  data  collection,  data  on  a maximum  of  20 
selected  items  is  collected  over  a fifteen  minute  interval.  The  items 
selected  are  identified  in  terms  of  the  item’s  position  in  the  long 
report. 

Special  Request  item. values  are  kept  separately.  The  Special 
Request  neither  interferes  with  nor  is  subject  to  interference  by  a 
scheduled  data  collection.  Items  for  each  Special  Request  period 
start  with  zero  values.  Items  are  prespecified  but  are  changeable 
(by  SSU  teletypewriter  entry  or  by  an  instruction  message  from  the 
ACOC)  at  any  time  a Special  Request  data  collection  is  not  already 
in  progress.  Prespecified  items  may  be  changed  as  part  of  a Special 
Request. 

Special  Requests  may  be  Initiated  at  the  SSU  from  either  the 
teletypewriter  or  the  Alarm  and  Control  Panel  (by  depressing  the 
SPECIAL  REQUEST  pushbutton).  The  outputs  of  Special  Requests  in- 
itiated at  the  SSU  are  printed  on  the  SSU  teletypewriter  in  the  short 
report  format,  a^  shown  in  Figure  6.  If  specified  in  the  request, 
the  Special  Request  output  also  goes  to  the  ACOC  for  printout. 

On  a Special  Request  initiated  from  an  ACOC,  the  outputs  generated 
at  the  specified  SSU  go  to  the  ACOC  for  print9ut.  If  previously  re- 
quested at  the  SSU,  this  report  is  also  printed  on  the  SSU  teletype- 
writer. 

The  fifteen  minute  collection  period  starts  when  the  Special 
Request  is  processed.  Only  one  Special  Request  can  be  processed  at 
a time  at  an  SSU.  If  a new  Special  Request  is  received  at  an  SSU 
v/'r.ile  one  is  in  progress,  only  the  output  of  the  collection  In  progress 
is  routed  to  the  source  of  the  new  request.  New  items  specified  in 
such  an  overlapping  request  are  ignored. 


VONSCHEDTDC 

AAAAAA 

tttt 

tui/dd/yyyy 


[Heading 


xxxxxx  xxxxxx  XXXXXX  XXXXXX  XXXXXX  XXXXXX  XXX XXX  xxxxxx  xxxxxx  xxxxxx 

(2) 

xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx 


(200) 

xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx' 


►Data 
200  pairs 
of  lines 


ENDVONTDCM 

cjn/dd/yyyy 

nnnnnnn tttt  U 

E 

(ends  with  ten  blank  lines) 

SIZE:  426  lines  of  varying  length  as  shown 
DEFINITIONS: 

VONSCHEDTDC  ■ Identifies  the  output  as  a long-format  report 
AAAAAA  - Alphanumeric  characters  identifying  the  Switch  at 

which  the  report  was  generated 
tttt  » Ending  time  of  report 

nun  » Month 

dd  » ■ Day 

yyyy  - Year 

xxxxxx  - 2000  count  readings 

ENDVONTDCM  • Identifies  the  finish  of  the  message 

nnnnnnn  ==  Day  of  the  week 

E - End-of-message  character 


^Ending 


nnnnnnn 

E 


USE:  Scheduled  traffic  data  collection  reports  on  optional  teletype 

page  copy. 


Figure  5.  Output  Format  - Long  Report 


0-  17 


■Jtwsrw 


VONSPREQTDC 

AAAAAA 

tttt 

mm/dd/yyyy 

(01  111c)  xxxxxx 
(02  111c)  xx xx xx 


Heading 


(20  111c)  xxxxxx  J 

ENDVONTDCM 

mm/dd/yyyy 

nnnnnnntttt 

E 

(ends  with  ten  blank  lines) 


Data  - 20  lines  (if  less  than  20  items 
specified  for  report,  111c  and 
xxxxxx  replaced  with  X's) 


Ending 


SIZE:  65  lines  of  varying  length  as  shown 


DEFINITIONS: 


VONSPREQTDC  * Identifies  the  output  as  short  format  report 
AAAAAA  ■ Alphanumeric  characters  identifying  the  Switch 

at  which  the  report  was  generated 
tttt  ■ Ending  time  of  report 

mm  " Month 

dd  =■  Day 

yyyy  ■ Year 

111  ■ Line  number  of  item  in  long  format 

c Column  number  of  item  in  long  format 

xxxxxx  ■ Count  readings 

ENDVONTDCM  «•  Identifies  the  finish  of  the  message 

nnnnnnn  * Day  of  the  week 

E * End-of-message  character 

Special-request  data  collection  reports  on  the  teletype  page 
copy. 

Figure  6.  Output  Format  - Short  Report 
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SINGLE  ITEMS 

Extracting  the  current  value  of  a specific  item  (identified  by  5 

row  and  column  long  report  item  position  or  short  report  item  number)  i 

may  be  initiated  by  teletype  entry  at  the  SSU  or  by  an  instruction 
message  from  the  ACOC.  The  value  is  printed  promptly  on  the  tele- 
typewriter of  the  requesting  TDCS  unit.  A Traffic  Data  C ’lection 
must  be  in  progress  for  this  request  to  have  validity.  , 

DATA  COLLECTION  CONTROL 

' 

Traffic  data  collections  are  initiated  by  appropriate  requests 
and  are  controlled  by  the  processor  through  stored  programs.  A 
clock  and  calendar  are  included  for  use  in  controlling  the  scheduled 
collection  of  data,  and  for  providing  appropriate  time  and  date 
information  where  required. 

The  source  of  working  information  for  the  traffic  data  collec- 
tion function  is  the  state  of  individual  leads  and  data  derived  from 
the  Register-Sender  Section  of  the  AUTOVON  Switch  memory. 

MEASURES  AND  COUNTS  BASED  ON  INDIVIDUAL  LEADS 

An  SSU  is  capable  of  handling  up  to  1534  individual  leads.  The 
number  of  leads  depends  on  the  Switch  size.  Each  individual  lead 
indicates  the  state  of  a circuit  or  the  presence  or  absence  of  a 
specific  condition.  The  individual  leads  used  in  conjunction  with 
the  traffic  data  collection  function  are  used  to  provide  data  for 
COUNTS,  USAGE  measures  or  DURATION  measures.  In  some  cases,  a number 
of  individual  leads  are  sampled  to  provide  a single  item  of  data. 

Traffic  Data  generated  from  individual  leads  are  identified  in 
Table  1 in  the  data  source  column  labeled  LEAD. 

Individual  Lead  Counts 

A COUNT  based  on  an  individual  lead  or  group  of  leads  is  pegged 
each  time  a lead  assigned  to  that  COUNT  item  goes  from  open  to  ground, 
where  the  open  has  existed  for  at  least  forty  milliseconds  and  the 
ground  lasts  for  at  least  forty  milliseconds.  COUNTS  relate  to  the 
number  of  times  specific  events  occur. 
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Individual  Lead  USAGE  and  DURATION  Measures 


USAGE  and  DURATION  are  both  measures  of  tine.  US.AGE  refers 
to  the  length  of  time  a circuit  or  group  of  circuits  are  in  use 
handling  calls.  DURATION  refers  to  the  length  of  time  a specific 
condition  exists.  USAGE  and  DURATION  are  determined  by  examining 
the  state  of  leads  at  either  one  or  ten  second  regularly  spaced 
intervals.  The  USAGE  or  DURATION  measure  is  actually  a count  of 
the  number  of  times  a particular  state  is  encountered  at  the  speci- 
fied (1  or  10  sec.)  time  interval.  Intervals  applicable  to  indi- 
vidual items  are  as  indicated  in  the  ACCUMULATION  INTERVAL  column 
of  Table  1. 

Site  Peculiar  Time  Measures 


At  any  given  site,  USAGE  is  recorded  on  up  to  one  hundred  and 
ten  separate  trunk  groups.  Individually,  these  trunk  groups  are 
designated  for  scanning  on  either  a one  or  ten  second  basis.  The 
fact  that  the  USAGE  accumulation  interval  associated  with  any  partic- 
ular trunk  group  is  site  peculiar  is  indicated  by  the  use  of  asterisks 
in  the  ACCUMULATION  INTERVAL  column  of  Table  1. 

Subject  to  a three  hundred  trunk  limit,  up  to  thirty  trunk 
groups,  consisting  of  no  more  than  eighteen  trunks  per  group,  can 
be  designated  for  one  second  scanning. 

Other  trunk  groups,  consisting  of  no  more  than  100  trunks  per 
group,  can  be  designated  for  ten  second  scanning.  Leads  not  desig- 
nated for  one  or  ten  second  scanning  are  not  used  in  the  generation 
of  USAGE  or  DURATION  measures. 

The  procedures  for  grouping  trunks  and  assigning  scan  timing 
are  covered  in  Appendix  II,  under  Directory  Loading. 

DEVELOPMENT  OF  COUNTS  FROM  REGISTER-SENDER  DATA 

Register-Sender  Data 

The  Switch  presents  data  relating  to  its  Register-Sender  Junctors 
cyclically.  Depending  on  whether  a Switch  is  set  to  handle  a maximum 
of  12  or  24  RSJ's,  tine  from  one  cyclic  presentation  to  another  is 
either  19.2  or  38.4  milliseconds.  Thus,  if  a switch  is  equipped  and 
set  for  12  RSJ's,  activity  at  all  12  RSJ's  will  be  presented  in  order 
by  the  switch  over  a 19.2  millisecond  period. 


Table  1 


Traffic  Data  Collection  Items 


Traffic  Data  Collection  Items 

Data  Source 

Lead 

RSJ 

(Count  Group 
Indicated) 

1 Sec 

10  Sec 

1.  Traffic  Data  by  Trunk  Group 

(110  Trunk  Groups) 

Originating  Attempts 

I 

Terminations 

VIII 

Preemptions 

VIII 

Non-Preemptive  Overflow 

VIII 

Preemptive  Overflow 

VIII 

Usage 

X 

* o 

r * 

All  Trunks  Busy  Count** 

X 

All  Trunks  Busy  Duration** 

X 

X 

2.  Traffic  Data  by  Destination 

(200  Destinations) 

Voice  Grade 

VI 

Special  Grade 

VI 

3.  Counts 

Local  Attempts 

1 

Line  Permanent  Signal 

IV 

(Time  outs) 

False  Start 

IV 

Partial  Dial 

Timed  Out 

VIII 

Call  Abandoned 

IX 

Intra-Office  Attempts 

VI 

(Local  Terminations) 

NOTE:  *Indicates  Accumulation  In 

tervi 

il  Assignment 

by  Trun 

k Group. 

^•Applicable  to  no  more  than  30  Trunk  Groups. 
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Table  1 (Continued) 


Traffic  Data  Collection  Items 

Data  Source 

Accumulation  1 

Lead 

RSJ 

(Count  Group 
Indicated! 



1 Sec 

10  Sec 

Local  Voice  Grade  Calls 

Priority  Precedence 

V 

Immediate  Precedence 

V 

Flast^  Precedence 

V 

Flash  Override  Precedence 

V 

Local  Special  Grade  Calls 

Priority  Precedence 

V 

Immediate  Precedence 

V 

Flash  Precedence 

V 

Flash  Override  Precedence 

V 

Incoming  Attempts 

I 

Tandem  Attempts 

VI 

Trunk  Permanent  Signal 

IV 

(Time  outs) 

Preemption  Exercised 

Voice  Grade 

VIII 

Special  Grade 

VIII 

No  Start  Signal  Indicator 

VII 

Preemption  Failed,  Voice  Grade 

Priority 

VIII 

Immediate 

VIII 

Flash 

VIII 

Flash  Override 

VIII 

Preemption  Failed,  Special  Gra< 

e 

Priority 

VIII 

Immediate 

VIII 

Flash 

VIII 

Flash  Override 

VIII 

Routine  Overflow 

Voice  Grade 

VIII 

Special  Grade 

VIII 

4.  Traffic  Data  by  Register-Sender 

(24  Register-Senders) 

Attempts 

I 

Usage 

X 

X 

Out-of-Service  Count 

X 

Out-of-Service  Duration 

X 

X 

tr  ~ 
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Table  1 (Continued) 


Data  Source 

Accumulation  | 

RSJ 

(Count  Group 

Trd.i  r_p£pA)  . 

Interval  ' 

Traffic  Data  Collection  Items 

Lead 

1 Sec 

10  Sec 

5. 

Traffic  Data  by  DSA  Marker 
(2  Markers) 

Out-of-Service  Count 

X 

Out-of-Service  Duration 

X 

X 

6. 

Traffic  Data  by  Memory 
(2  Memories) 

Out-of-Service  Count 

X 

Out-of-Service  Duration 

X 

X 

7. 

Traffic  Data  by  Answer  Time 
Recorder 

Calls  Sampled 

X 

Calls  Answered 

X 

Calls  Not  Answered 

X 

8. 

Traffic  Data  by  DSA  Class 
(5  Classes) 

Attempts 

Overload  Counts 

X 

VI 

9. 

Traffic  Data  by  DTMF  Receiver 
(15  Receivers) 

Out-of-Ser^ice  Count 

X 

Out-of-Service  Duration 

X 

X 

10. 

Traffic  Data  for  All  DTMF 
Receivers 

Attempts  Count 

Usage 

X 

III 

X 

Overflow  Count 

II 

11. 

Traffic  Data  by  MF  2/6  Trans- 
ceiver (15  Transceivers) 

Out-of-Service  Count 

X 

Out-of-Service  Duration 

X 

X 

Table  1 (Continued) 


Data  Source  j 

Accumulation  1 
Interval 

RSJ 

(Count  Group 
Indicated) 

Traffic  Data  Collection  Items 

Lead 

1 Sec 

10  Sec 

L2. 

Traffic  Data  for  All  MF  2/6 
Transceivers 

Attempts  Count 

Usage 

X 

III 

X 

Overflow  Count 

II 

L3. 

Traffic  Data  for  All  Register- 
Senders  Busy 

Count 

X 

Duration 

X 

X 

L4. 

Traffic  Data  for  All  DTMF  Receiv 
Busy 

irs 

Count 

X 

Duration 

X 

X 

L5. 

Traffic  Data  for  All  MF  2/6  Tran 
ceivers  Busy 

Count 

X 

Duration 

X 

X 

16. 

Traffic  Data  for  Heavy  Traffic 

Count  v 

X 

Duration 

X 

X 

17. 

Traffic  Data  by  Pilot  Make  Busy 
(30  Pilots) 

Count 

X 

Duration 

X 

X 

18. 

Traffic  Data  by  Line  Load 

Control  Class  (3  Classes  A,  B 
and  C) 

Count 

X 

i 

Duration 

X 

X 

r ~ 
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Table  1 (Concluded) 


Data  Source 

Accumulation  j 
Interval  ] 

Traffic  Data  Collection  Items 

Lead 

RSJ 

(Count  Grou 
Indicated) 

1 Sec 

10  Sec 

19.  Traffic  Data  by  Switch  Marker 

(2  Markers) 

Out-of-Service  Count 

X 

Out-of-Service  Duration 

X 

X 1 

20.  Traffic  Data  by  Logic 

(3  Logics) 

Out-of-Service  Count 

X 

Out-of-Servlfte  Duration 

X 

X | 

21.  Traffic  Data  by  DSA  Position/ 

Link  (20  Links) 

Position  Count 

X 

Position  Usage 

X 

X 

Link  Group  Busy  Count 

X 

Link  Group  Busy  Usage 

X 

X 

All  Links  Busy  Count 

X 

All  Links  Busy  Duration 

\ 

X 

X 

This  data  is  presented  to  the  SSU  by  the  Switch  via  AO  data 
leads.  Each  of  these  leads  represents  one  bit  position  of  a AO  bit 
word.  Ten  of  these  AO  bit  words  (2  of  which  are  redundant),  repre- 
senting current  data  associated  with  one  RSJ,  are  transmitted  con- 
secutively, at  160  microsecond  intervals,  over  a period  of  1.6 
milliseconds. 

The  AO  data  leads  (together  with  5 leads  that  identify  the  RSJ 
number,  A leads  that  identify  the  word  number  and  one  lead  that  pro- 
vides a data  available  signal)  are  the  switch  interface  leads  that 
connect  to  the  RDI  (RSJ  Data  Interface)  unit  of  the  TDCS  SSU. 

When  Traffic  or  Call  Data  Collection  is  enabled,  the  SSU  auto- 
matically places  Register-Sender  data  into  its  core  memory.  It 
does  this  in  such  a manner  that  a full  8 words  of  data  relating  to 
a particular  RSJ  is  alternately  placed  in  one  of  two  separate  stor- 
age areas.  Thus,  each  RSJ  has  two  separate  SSU  core  storage  areas 
assigned  to  it  and  the  processor  has  both  current  and  immediately 
prior  data  for  all  RSJ's  available  to  it  for  the  purpose  of  identi- 
fying transitions.  Storage  is  also  provided  on  an  RSJ  basis  for  items 
that  need  to  be  retained  for  later  use.  The  items  contained  in  the 
8 words  representing  the  immediate  state  of  an  RSJ  and  which  are 
used  uy  the  TDCS  SSU  are  Indicated  in  Chart  1 of  Appendix  I. 

Tables  Required  to  Process  Register-Sender  Data 

Processing  of  Register-Sender  data  requires  frequent  table 
look-ups.  Core  storage  is  provided  for  trunk  group,  route  sequence, 
route  number,  telephone  number,  and  destination  tables  that  are  re- 
quired in  the  processing.  These  tables  are  itemized  in  Chart  2 of 
Appendix  I.  Table  data  may  be  set  up  or  changed  by  utilizing  the 
directory  load  procedures  outlined  in  Appendix  II. 

Counts  Derived  from  Reglst er-Sender  Data  Processing 

Processing  of  Register-Sender  data  to  obtain  counts  is  con- 
trolled in  part  by  Register-Sender  sequence  state  changes.  There 
are  forty-one  legal  sequence  states  numbered  one  to  forty-one. 

These  sequence  states  are  itemized  in  Chart  3 of  Appendix  I.  Se- 
quence state  jumps  may  be  either  forward  or  back  and  some  states  may 
occur  more  than  once  during  the  processing  of  a call.  Since  counts 
are  made  while  call  processing  is  in  progress,  and  individual  calls 
are  processed  at  varying  rates,  this  requires  inter-leaving  the 
processing  of  data  ssociated  with  individual  RSJ's.  When  all 


* 


* 


conditions  satisfy  the  requirements  for  a particular  count,  one  is 
added  to  that  count.  Table  1 identifies  all  RSJ  derived  counts. 
The  conditions  required  to  satisfy  the  requirements  of  these  RSJ 
derived  counts  are  indicated  in  Chart  4 of  Appendix  I.  The  Ror.an 
numeral  in  the  RSJ  derived  column  of  Table  1 identifies  the  count 
as  a member  of  one  of  the  nine  groups  of  counts  listed  in  Chart  4 
of  Appendix  I. 


V- 
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SECTION  IV 


CALL  DATA  COLLECTION  FUNCTION 


GENERAL 

The  Call  Data  Collection  function  of  TDCS  collects  data  on  calls 
originated  by  local  subscribers  and  collects  data  on  calls  to  DSA 
operators.  The  data  collected  consists  of  call  identification,  time 
of  connection  and  release  time  information.  This  information  is 
placed  on  tape  in  a form  suitable  for  off-line  printing,  transmission, 
and  further  computer  processing.  Call  Data  Collections  are  made 
during  selected  periods  when  no  other  TDCS  SSU  functions  are  in 
progress.  Procedures  for  initiating  and  terminating  Call  Data  Collec- 
tions are  covered  in  Appendix  III. 

CONTROL 

Call  Data  Collection  is  started  and  stopped  by  SSU  teletype- 
writer entry  or  by  an  instruction  message  from  the  ACOC.  Call  Data 
is  collected  and  blocked  for  recording  on  magnetic  tape  as  it  becomes 
available. 

ENTRIES  AND  THEIR  GENERATION 

Entries  are  generated  under  program  control  when  specific  condi- 
tions exist.  INITIAL  ENTRIES  are  generated  when  the  sequence  state 
for  any  Register-Sender  Junctor  advances  from  Sequence  State  35  to 
Sequence  State  ^36  indicating  a final  matrix  connection.  RELEASE 
TIME  ENTRIES  are  generated  when  any  designated  release  lead  goes 
from  ground  to  open.  Since  ENTRIES  are  stored  on  tape  in  the  order 
in  which  they  are  collected,  the  INITIAL  ENTRY  and  the  associated 
RELEASE  ENTRY  for  a given  call  can  be  separated  on  the  tape  by 
entries  for  other  calls.  HOUR  ENTRIES  are  generated  each  time  the 
hour  advances  during  collection.  In  addition,  time  entries  are 
generated  at  the  start  and  termination  of  a Call  Data  Collection. 
Matching  an  INITIAL  and  RELEASE  ENTRY  permits  calculating  the  hold- 
ing time  of  a call  to  the  nearest  second.  If  the  Call  Data  Collec- 
tion is  interrupted,  an  interrupt  message  is  generated  and  placed  on 
tape,  and  collection  continues  following  the  interruption. 
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Initial  Entr\ 


An  INITIAL  ENTRY  consists  of  data  identifying  a call  (locally 
originated  or  going  to  a DSA  position)  and  its  tine  of  connection. 
There  is  a separate  INITIAL  ENTRY  for  each  call.  Call  Identification 
Data  is  obtained  from  the  register-sender  function  of  the  A’JTOVON 
Switch  via  the  register-sender  leads  that  provide  traffic  data  collec- 
tion count  data. 

The  data  identifying  a call  consists  of  the  Originating  Trunk 
Number,  the  Precedence  Digit,  the  Route  Digit,  the  Called  Number  and 
the  Terminating  Trunk  Number. 

The  Time  of  Connection  is  determined  when  the  Register-Sender 
Junctor  sequence  state  (Item  CS)  advances  from  state  thirty-five 
(35)  to  state  thirty-six  (36),  indicating  that  the  final  switch 
matrix  connection  has  been  made.  All  items  of  the  initial  entry  are 
placed  in  the  output  area  at  this  time.  Time  is  obtained  from  the 
system  clock  and  is  expressed  in  minutes  and  seconds.  Reference  to 
the  preceding  time  entry  provides  the  associated  hour.  The  format 
of  INITIAL  ENTRY  items  is  indicated  in  Figure  7. 

Release  Time  Entry 

A RELEASE  TIKE  ENTRY  consists  of  an  identifying  Trunk  Number 
and  its  Release  Time.  The  time  of  release  is  determined  when  a 
designated  release  lead  goes  from  ground  to  open.  Each  release  lead 
is  associated  by  the  program  with  a Trunk  Number.  All  items  of  the 
RELEASE  TIME  ENTRY  are  placed  in  the  output  area  at  this  time. 

Time  is  obtained  from  the  system  clock  and  is  expressed  in  minutes 
and  seconds.'  Reference  to  the  preceding  time  entry  provides  the 
associated  hour.  The  format  of  RELEASE  TIME  ENTRY  items  is  indicated 
in  Figure  7.  The  procedure  for  designating  release  lead  association 
with  a Trunk  Number  is  covered  in  Appendix  II,  under  Directory  Load. 

Time  Entries 

A time  entry  is  placed  in  the  collecting  block  at  the  start  of 
call  data  collection,  each  time  the  hour  advances  during  call  data 
collection,  and  at  the  end  of  call  data  collection.  Tine  entry 
formats  are  indicated  in  Figure  7. 


REPORT 

All  elements  of  a Call  Data  Collection  report  that  are  placed 
on  tape  are  illustrated  in  Figure  7.  This  information  can  be  read 
from  tape  and  printed  by  using  the  Utility  Print  Program  (UPP)  with 
any  idle  TDCS  equipment. 
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VONSAREQCDC 
MAMA 
hhkkll 

ra/ dd /yyyy 
HH  cc 

II 

oooo 

p r dddddddddd 

TTTT 

ssss 

RT 

nnnn 

<?qq<i 

ENDASREQCD 

o-.nl/dd/yyyy 

hhkkll 

E 


Heading 


Hour  Entry 


Initial  Entry 


Release  Time  Entry 


Ending 


SIZE:  Variable-determined  by  number  of  hour.  Initial  and  release 
time  entries  between  start  and  end  or  Interruption. 


DEFINITIONS: 

VONASREQCDC 

AAAAAA 

hhkkll 


ica/dd/yyyy 

HH 

cc 

II 

oooo 


p 

r 

dddddddddd 

TTTT 

ssss 

RT 

nnnn 


F.SDASREQCD 

E 


Identifier  for  start  of  call  dats  collection 
Switch  at  which  report  was  generated 
Numeric  characters  givinR  the  time  the  heading 
or  ending  was  recorded  In  hours,  minutes  and 
seconds. 

Month,  day  and  year 

Identifier  for  hour  entry 

Numeric  characters  givinR  hour 

Identifier  for  initial  entry 

Numeric  characters  givinR  originating  trunk 

Identity 

Numeric  character  giving  precedence 
Numeric,  character  giving  route 
Numeric  characters  giving  dialed  digits 
Numeric  characters  givinR  terminating  trunk 
Numeric  characters  giving  flnrl  matrix  connec- 
tion tine  in  minutes  and  seconds 
Identifier  for  release  time  entry 
Numeric  characters  giving  release  time  In  minutes 
and  seconds 

Numeric  characters  Identifying  line  or  trunk  to 
which  the  entry  applies 

Identifier  for  end  of  call  data  collection 
End  of  message  character 


USE: 


Call  Data  Collection  reports  on  magnetic  tape  and  for  printing 
on  teletype. 


Figure  7.  Output  Format  - Call  Data 
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SECTION  V 


COMMUNICATION  FUNCTION 


GENERAL 

TDCS  SSU's  and  ACOC's  Interface  with  each  other  over  the  490L 
AUTOVON  as  subscribers  to  that  system.  As  a subscriber,  an  ACOC 
has  access  to  two  AUTOVON  line  circuits.  An  SSU  has  access  to  a 
single  AUTOVON  line  circuit.  Calls  may  be  initiated  at  either  an 
SSU  or  ACOC.  The  modes  of  initiation  may  be  automatic,  semi-automatic 
or  manual. 

AUTOMATIC  MODE 

The  automatic  mode  can  be  considered  the  normal  communications 
mode.  During  automatic  operation  no  action  is  required  by  the 
operator  and  only  the  lighting  of  the  AUTO  and  SUPV  lamps  on  the 
alarm  and  control  panel  will  indicate  that  a communications  link 
has  been  established  and  that  data  1b  being  transmitted  or  received. 
During  this  mode  the  MANUAL  DIAL  switch  must  be  set  to  OFF  and  the 
MAKE  BUSY -OPERATE  switch  must  be  set  to  OPERATE.  When,  on  occasion, 
calls  canot  be  completed  after  several  tries,  an  explanatory  message 
will  be  printed  on  the  teletypewriter. 

SEMI-AUTOMATIC  MODE 

The  semi-automatic  mode  allows  the  operator  to  establish  voice 
calls  from  a tDCS  unit  to  selected  AUTOVON  stations.  Utilization 
of  this  mode  blocks  the  normal  automatic  mode  of  TDCS  communications. 
Its  use  should  be  constrained  by  this  understanding.  This  mode  has 
value  in  testing  the  dial  up  operation  and  in  testing  transmission 
facilities. 

During  this  mode,  the  MANUAL  DIAL  switch  must  be  set  to  OFF  and 
the  MAKE  BUSY-OPERATE  switch  must  be  set  to  OPERATE.  The  TEL  NO  SEL 
thumbwheel  switch  must  be  set  to  the  code  (01  to  15)  that  corresponds 
to  the  selected  AUTOVON  telephone.  Pressing  the  AUTO  DIAL  EXECUTE 
pushbutton  initiates  the  call.  Headset  or  test  equipment  plugs  should 
be  inserted  into  the  HDST  jacks  prior  to  pressing  this  button  and 
should  be  removed  as  soon  as  the  call  or  testing  is  completed  to  avoid 
remaining  in  a busy-out  condition  that  prevents  normal  TDCS  commun- 
ications. 


MANUAL  MODE 


The  manual  mode  allots  the  operator  to  establish  a voice  call 
from  a TDCS  unit  to  any  AUTOVON  telephone.  Utilization  of  this  mode 
blocks  the  normal  automatic  mode  of  TDCS  communications . Its  use 
should  be  constrained  by  this  understanding.  This  node  has  value  in 
testing  transmission  facilities  and  allows  connections  to  test  term- 
inations. 

During  this  mode,  the  MANUAL  DIAL  switch  must  be  set  to  ON  and 
the  MAKE  BUSY-OPERATE  switch  must  be  set  to  OPERATE.  Headset  or 
test  equipment  plugs  should  be  inserted  into  the  HDST  Jacks  and  the 
desired  AUTOVON  telephone  number  should  be  dialed  on  the  DTMF  keyset. 
The  MANUAL  DIAL  switch  should  then  be  set  to  OFF.  When  the  call  or 
testing  is  completed,  the  headset  or  test  equipment  plugs  should  be 
removed  to  avoid  remaining  in  a busy-out  condition  that  prevents 
normal  TDCS  communications. 

MAKE  BUSY 

During  normal  operation  the  MAKE  BUSY-OPERATE  switch  must  be 
in  the  OPERATE  position.  When  for  any  reason  it  is  desired  to 
inhibit  incoming  calls,  the  MAKE  BUSY-OPERATE  switch  should  be 
placed  In  the  MAKE-BUSY  position. 

NORMAL  OPERATION 

The  transmission  of  instructions  and  data  between  a TDCS  SSU 
and  a TDCS  ACOC  is  fully  automatic  and  is  accomplished  in  three 
steps.  These  are  setting  up  the  connection,  transmitting  the  data 
and  releasing  the  connection. 


Settins 


the  Connection 


A connection  is  set  up  when  an  SSU  or  an  ACOC  has  information 
to  transmit  and  an  idle  line  Is  available.  The  connection  set  up 
is  controlled  by  program  through  Call  Control  Units  (CCU's)  that 
perform  signaling,  dial-up,  and  modem  cut-through  functions.  The 
calling  site  is  the  ACOC  except  when  the  SSU  is  ready  to  forward 
collected  special  request  data.  Connection  set  up  is  as  follows. 


a.  The  calling  site  sends  an  off-hook  signal  on  its  AUTOVON 
line. 
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b.  The  calling  site,  on  receipt  of  wink  start  from  its  AUTOVON 
Switch,  outpulses  the  telephone  number  of  the  called  site. 

c.  The  called  site,  upon  receipt  of  an  alerting  signal  from  its 
AUTOVON  Switch,  cuts  in  its  modem  and  returns  an  off-hook 
signal. 

d.  The  calling  site,  upon  receipt  of  a signal  from  its  AUTOVON 
Switch  indicating  that  the  called  site  has  gone  off  hook, 
cuts  in  its  modem  completing  the  establishment  of  a commun- 
ications link  between  the  computers  of  the  two  TDCS  units. 

e.  The  called  site  sends  an  answering  message  to  the  calling 
site. 

f.  The  calling  site  receives  the  answering  message  and  verifies 
the  called  site  identity. 

If  no  wink  start  is  received  in  step  (b)  or  no  answer  supervision 
(steady  off-hook  from  the  switch)  is  received  in  step  (c)  and  either 
of  these  conditions  persist  through  three  (3)  attempts  to  set  up  a 
connection,  the  message  and  the  cause  for  failing  to  send  the  message 
are  printed  out  at  the  calling  site. 

Transmitting  the  Data 

Two  procedures  are  used  for  the  transmission  of  data. 

Transmission  Procedure  I is  used  for  the  transmission  of  re- 
quests from  an  ACOC  to  an  SSU  to  initiate  a special  traffic  data 
collection,  to  lbad  a schedule  for  scheduled  traffic  data  collection 
or  to  start  or  stop  a call  data  collection.  It  is  also  used  to 
forward  collected  special  request  data  from  an  SSU  to  an  ACOC. 

Transmission  Procedure  I consists  of  the  following  steps. 

a.  The  calling  site  transmits  the  instruction  or  data  to  the 
called  site. 

b.  The  called  site  receives  the  instruction  or  data  and  checks 
it . 

c.  The  called  site  sends  an  acknowledge  message  to  the  calling 
site. 
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d.  The  calling  site  receives  the  acknowledge  message  from  the 
called  site  and  checks  It. 

Several  special  conditions  can  arise  during  Transmission  Pro- 
cedure I.  These  are  itemized  in  Table  2. 

Transmission  Procedure  II  is  used  for  the  transmission  of  re- 
quests from  an  ACOC  to  an  SSU  for  the  transmission  of  the  value  of 
a single  count,  the  transmission  of  data  from  scheduled  traffic 
data  collection,  and  the  transmission  of  data  from  call  data  collec- 
tion. It  also  includes  the  responses  and  transmissions  resulting 
from  these  requests. 

Transmission  Procedure  II  consists  of  the  following  steps. 

a.  The  ACOC  transmits  the  instruction  requesting  the  trans- 
mission of  a single  count,  scheduled  traffic  data,  or 
call  data. 

I 

b.  The  called  SSU  receives  the  instruction  from  the  ACOC  and 
checks  it. 

c.  The  called  SSU  sends  an  acknowledge  message  to  the  ACOC 
and,  if  the  instruction  is  a request  for  scheduled  traffic 
data  or  call  data,  it  positions  the  magnetic  tape  contain- 
ing this  data  for  reading  the  first  entry. 

d.  The  ACOC  receives  the  acknowledge  message  from  the  called 
SSU  and  checks  it. 

e.  The  called  SSU  obtains  the  desired  count,  if  the  request 
is  for  a single  count,  or  an  entry  from  the  tape,  if  the 
request  is  for  scheduled  traffic  or  call  data. 

f.  The  called  SSU  transmits  the  entry  to  the  ACOC. 

' 

g.  The  ACOC  receives  the  entry  and  checks  it. 

h.  The  ACOC  returns  an  acknowledge  message  to  the  called  SSU 
and  records  the  entry  received  from  the  SSU  on  magnetic 
tape,  if  scheduled  traffic  or  call  data  was  requested,  or 
it  prints  the  entry,  if  a single  count  was  requested. 

. } 

i.  The  called  SSU  receives  the  acknowledge  message  and  checks 
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Table  2 


Trr.nt ~.t63lon  Procedure  I and  IT,  Special  Conditions 


Action  Kcscsge* 


No  answer  Message 


Condition  Requiring  Action 


3 tica-oute,  no  answer  message  from 
called  site. 


Transmission  Error* 


3 tries,  sending  message,  getting  answer 
message  OR  error  message  which  is  garbled. 
OR  3 tries,  sending  message,  getting 
error  message. 

OR  4 received  messages  with  errors  at 
called  Site. 


Wrong  Site  Reached 


3 tries,  sending  message,  getting  answer 
message  with  wrong  identification  of 
called  Site. 


Multiple  Problems 


6 tries,  any  combination  of  above  problems 
which  did  not  fall  in  group  of  3 alike. 


Collection  in  Progress 
**SSU  Interrupted 
***No  Response 


"collection  in  progress"  message  from 
called  Site  Instead  of  acknowledge. 

delay  message  received  from  called  Site 
no  data  received  within  10  minutes. 

Time-out  after  error  message  sent  to  called 
Site,  which  sent  no  acknowledge  message 
during  30  sec  time-out  after  message 
(other  than  acknowledge). 

OR  no  message  or  "on-hook"  before  time-out 
after  any  message  except  acknowledge  after 
delay. 


[Transmission  Interrupted 


in  procedure  I only,  3 tries  getting  on- 
hook  before  acknowledge  message  from 
called  Site. 


[Type  Data  Wrong  Type 


data  on  collection  tape  unit  at  SSU  does 
not  match  requested  data  transmission. 


NOTES i 

Ti"»c-out  oerioda  can  he  modified  for  various  waits.  Procedures  for 
changing  those  are  covered  in  Appendix  II. 

*me66ages  are  preceded  by  "message  not  sent-" 

**preccdcd  by  printout  of  instruction  "message  not  completed-",  and 
or  data  to  be  transmitted. 

♦‘♦preceded  by  "mescage  not  completed-"  (applies  to  Transmission 
Procedure  II  only) 
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j.  If  the  called  SSU  has  additional  data  to  send,  the  process- 
ing goes  to  step  (e)  above  for  the  next  entry.  If  the 
called  SSU  has  no  additional  data  to  transmit,  it  sends  an 
end-of-data  message. 

k.  The  ACOC  receives  the  end-of-data  message  and  checks  it. 

Several  special  conditions  can  arise  during  Transmission  Pro- 
cedure II.  These  are  itemized  in  Table  2. 

Releasing  the  Connection 


When  the  transmission  has  been  completed  and  a proper  acknow- 
ledge has  been  returned,  the  connection  between  the  SSU  and  the  ACOC 
is  released  as  follows. 

a.  The  calling  site  sends  an  on-hook  request  to  the  AUTOVON 
Switch. 

b.  The  AUTOVON  Switch  returns  the  on-hook  signal  to  the  call- 
ing site  and  the  line  becomes  idle. 

c.  The  line  at  the  called  site  upon  receipt  of  an  on-hook 
signal  from  the  AUTOVON  Switch,  becomes  idle. 

If  for  any  reason  the  called  site  does  not  receive  an  on-hook 
signal  from  its  AUTOVON  Switch,  the  time  release  feature  at  the 
called  site  will  automatically  disconnect  the  line  10  seconds  after 
it  has  returned  a proper  acknowledge  to  the  calling  site.  If  during 
this  10  second  period  an  error  message  is  received  and  the  acknowledge 
is  retransmitted,  the  10  second  count  down  will  restart  with  the 
resending. 

Only  one  special  condition  should  arise  during  the  connection 
release.  This  is  disconnect  received  at  the  calling  site  before 
on-hook  is  sent  to  the  Switch.  This  will  result  in  on-hook  being 
sent  to  the  Switch,  with  any  processing  of  the  message  remaining  to 
be  done  completed  as  if  it  were  a normal  release  of  connection. 
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ANALYSIS  & MANAGEMENT  FOR  DCA 
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CHAPTER  5.  ANALYSIS  AND  MANAGEMENT  FOR  DC A 

1.  Objective.  The  objective  of  this  chapter  is  to  provide 
the  basic  analytical  and  management  guidelines  for  DCS 
upon  which  the  details  of  short-  and  long-term  management 
can  be  developed.  These  detailed  procedures  will  be 
developed  as  this  Circular  is  implemented  to  provide 
visibility  of  the  following: 

a.  Grade  of  service  being  ■ provided  the  users  of  the 

DCS. 

b.  Capability  of  the  DCS  to  support  high  quality 
data  grade  service. 

c.  Switched  network  traffic  flow. 

d.  Requirements  for  reconfiguration  or  upgrade  of 
DCS  resources. 

e.  Requirements  for  design  changes  in  equipment  and 
network  configuration. 

f.  Requirements  for  modification  of  existing  equipment. 

g.  Participation  of  the  various  levels  of  DCA,  military 
department,  and  O&M  agency  commands  In  the  DCS  Quality 
Assurance  Program. 

2.  General.  % 

a.  Quality  assurance  is  but  one  of  the  tools  by  which 
management  maintains  visibility  of  current  operating 
conditions  and  evolving  requirements  which  effect  or  will 
effect  user  services.  Using  this  knowledge,  managers 
formulate  actions  involving  realignments,  upgrades,  and 
new  facilities  to  alleviate  continuing  operational  pro- 
blems. The  DCS  Quality  Assurance  Program,  established  by 
this  Circular,  supplements  existing  DCA  staff  management 
functions  and  responsibilities  to  allow  DCA  management  at 
all  echelons  to  accomplish  these  functions  in  a more 
efficient  and  timely  manner. 

b.  A very  important  result  of  this  Program  is  the 
integration,  correlation,  and  analysis  of  performance 
data.  Without  this  result,  management  Is  deprived  of  the 
details  required  to  formulate  complete  plans  and  actions. 
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To  ensure  that  the  results  of  the  analysis  serves  manage- 
ment effectively,  guidelines  and  procedures  must  be 
carefully  developed  based  on  the  requirements  of  the 
various  echelons  of  management,  the  missions  of  DCA 
activities,  and  the  requirements  of  the  users  of  the  DCS. 

c.  The  types  of  analysis  described  in  this  Circular 
do  not  preclude  the  use  of  different  techniques  for 
analysis  and  preparation  of  management  reports;  however, 
it  is  DCA's  goal  to  standardize  the  analytical  procedures 
and  reports  to  the  extent  possible  and  practical. 

3.  Responsibilities.  The  responsibilities  for  analysis 
and  management  action  relating  to  quality  assurance  will 
cross  organization  lines  within  each  DCA  echelon.  This 
Circular  does  not  specify  the  specific  organization  of 
the  various  DCA  elements,  but  rather  specifies  the  overall 
organizational  responsibilities  for  analysis  and  manage- 
ment action. 

a.  The  Director,  DCA  will: 

(1)  Provide  the  overall  management  of  the  DCS 
Quality  Assurance  Program. 

(2)  Publish  and  revise  Program  documentation  as 
required. 

(3)  Resolve  technical,  operational,  and  manage- 
ment problems  with  the  appropriate  military  department 
and  O&M  agency,  as  required. 

(4)  Analyze  quality  assurance  data  as  required 
for  efficient  management  of  DCS  resources,  and  provide 
briefings  for  high  level  DCA  and  DoD  managers. 

(5)  Develop  subsystem  project  plans  for  improve- 
ment of  the  DCS  using  the  technical  and  operational 
justification  provided  by  quality  assurance  data. 

(6)  Identify  the  DCA  staff  element  responsible 
for  analysis  and  management  actions. 

b.  Commanders  of  DCA  areas  will: 

(1)  Coordinate  with  the  appropriate  O&M  head- 
quarters on  the  resolution  of  technical,  operational. 
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and  management  problems  which  cannot  be  resolved  at  lower 
echelons.  Refer  problems  which  cannot  be  resolved  at  the 
DCA  area  level  to  the  Director,  DC  A,  ATTN:  Code*  510, 
Washington,  D.C.  20305- 

(2)  Analyze  technical  evaluation,  performance 
monitoring,  and  performance  evaluation  data  as  required 
for  effective  management  of  DCS  resources  within  their 
geographical  area  of  responsibility. 

(3)  Prepare  the  management  reports  discussed  in 
this  chapter,  as  required. 

(4)  Provide  recommendations  for  additions, 
deletions,  or  changes  to  the  types  of  analysis  and  manage- 
ment reports  discussed  in  this  chapter. 

(5)  Provide  the  appropriate  CINC,  military 
components,  lateral  0&M  headquarters,  and  users  of  the  DCS 
with  the  results  of  quality  assurance  data  analysis,  as 
required. 

(6)  Provide  planning  input  to  Headquarters,  DCA 
for  preparation  of  subsystem  project  plans  for  upgrading 
substandard  facilities.  These  inputs  will  be  fully 
supported  with  operational  and  technical  justification 
based  on  the  analysis  of  quality  assurance  data  and  other 
related  information. 

(7)  Provide  technical  and  engineering  assistance, 
as  requested,  to  analyze,  identify,  and  correct  operational 
problems . 

c.  Commanders  of  DCA  regions  will: 

(1)  Plot  daily  and  analyze  transmission  media 

idle  channel  noise  readings  for  each  quality  assurance  , 

route  within  their  geographical  area  of  responsibility. 

(2)  Coordinate  directly  with  lateral  0&M  elements 
on  substandard  and  degrading  conditions.  Before  contacting 
the  0&M  element,  a thorough  examination  will  be  accom- 
plished of  all  available  information  pertaining  to  technical 
evaluation,  performance  monitoring,  performance  evaluation, 
status  reports,  and  similar  sources.  If  the  cause  of  the 
substandard  or  degraded  condition  cannot  be  determined  from 
this  information,  the  0&M  elements  will  then  be  contacted 

to  determine  the  cause  of  the  problem  and  when  corrective 
actions  will  be  completed. 
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(3)  Provide  technical  and  engineering  assistance, 
as  requested,  to  analyze,  identify,  and  correct  operational 
problems. 

(4)  Analyze  technical  evaluation,  performance 
monitoring,  and  performance  evaluation  reports  and  infor- 
mation, as  required. 

(5)  Prepare  charts,  tables,  graphs,  and  reports 
discussed  in  this  chapter,  as  required. 

4.  Technical  Evaluation. 


a.  Information  Input.  Technical  evaluation  information 
is  provided  in  a report  prepared  and  distributed  by  the  O&M 
agencies.  The  information  provided  by  the  report  includes 
the  measured  performance  parameters  that  describe  the 
performance  capability  of  the  DCS  facility  or  transmission 
link  evaluated.  Tables  and  graphs  depict  the  operational 
performance  of  certain  parameters.  A narrative  portion  of 
the  report  describes  test  conditions  and  problems  encountered 
during  the  evaluation.  The  long  range  objective  is  to 
adapt  this  information  to  automatic  data  processing  tech- 
niques to  allow  efficient  filing,  manipulation,  retrieval, 
and  analysis. 

b.  Analysis  of  Data.  The  technical  and  operational 
performance  data  provided  in  the  technical  evaluation 
report  can  be  analyzed  in  many  ways,  limited  only  by  the 
imagination  of  the  persons  accomplishing  the  analysis  and 
the  time  available.  The  effectiveness  of  analytical 
techniques  will  be'  greatly  enhanced  when  automatic  data 
processing  techniques  are  used.  The  following  represent 
examples  of  the  types  of  analysis  to  be  performed: 

(1)  The  technical  evaluation  report  may  be 
analyzed  and  evaluated  to  identify  operational  and  design 
deficiencies  discovered  during  the  evaluation.  The 
content  of  the  report  should  also  be  examined  to  identify 
omissions,  errors,  incomplete  test  results,  and  similar 
deficiencies  which  detract  from  the  technical  integrity 
ana  validity  of  the  findings  of  the  evaluation. 

(2)  The  technical  evaluation  reports  will  be 
used  to  determine  the  performance  standard  for  each 
facility  evaluated. 

(3)  The  operating  capability  of  major  equipment 
groups  or  components  will  be  used  to  determine  performance 
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trends  in  equipment.  Normally,  such  an  analysis  will  be 
directed  toward  identification  of  problems  among  specific 
equipment  types  and  manufacture. 

(4)  Statistical  analysis  of  transmission  link 
technical  evaluation  reports  will  highlight  the  number 
of  links  operating  below  the  required  standard.  This  can 
be  accomplished  by  preparing  charts  and  graphs  of  the 
individual  link  median  operating  capability.  Preparation 
of  a bar  graph  showing  the  number  of  links  performing 
with  predetermined  variations  relative  to  the  required 
standard  will  focus  management  attention  on  those  links 
which  are  most  in  need  of  upgrading.  These  graphs  should 
depict  the  number  of  links  operating  below  DCS  standards 
(i.e.,  1 to  3 dB,  4 to  6 dB,  7 to  10  dB,  and  greater 
than  10  dB),  categorized  by  type  of  transmission  media  and 
responsible  O&M  agency. 

c.  Correlation  of  Technical  Evaluation  Data.  Corre- 
lation of  performance  data  from  several  sources  is  an 
effective  means  of  validating  the  data  and  identifying 
problem  areas. 

(1)  Correlation  of  individual  performance  para- 
meters contained  in  the  technical  evaluation  report  will 
indicate  errors  made  in  taking  measurements  or  incomplete 
data  which  is  not  representative  of  the  installed  capa- 
bility of  the  equipment.  When  either  of  these  conditions 
exist,  it  is  necessary  to  determine  which  data  elements 
are  valid  and  manually  calculate  the  required  performance 
parameters  using  the  valid  measured  data  as  the  basis^. 
Technical  evaluation  data  serves  as  performance  capability 
baselines  for  all  other  quality  assurance  functions.  It 
is  imperative  that  all  technical  evaluation  data  elements 
representing  facilities  and  transmission  links  perfor- 
mance capability  be  correct. 

(2)  Correlation  of  new  technical  evaluation  data 
with  test  and  acceptance  and  previous  technical  evaluation 
data  will  show  the  deterioration  of  equipment  with  time. 
Should  a significant  deviation  be  indicated  and  the  data 
has  been  determined  to  be  accurate,  a determination  of 
the  proper  corrective  actions  can  be  made.  Such  actions 
include  minor  engineering  modifications  or  equipment 
adjustments,  antenna  alignments,  and  planning  and 
programing  for  upgrades  and  new  facilities.  Other  perfor- 
mance data  such  as  DCAC  310-55-1  status  information. 
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HAZCON  reports,,  and  customer  complaints  should  be  reviewed 
and  correlated  with  the  technical  evaluation  data  to 
determine  the  effects  on  operational  performance  resulting 
from  corrective  measures  accomplished  by  O&M  agencies 
subsequent  to  technical  evaluation  team  visits. 

d.  Management  Reports.  Management  reports  resulting 
from  the  technical  evaluation  data  consist  of  technical 
reports,  tables,  charts,  and  graphs  depicting  the  various 
performance  characteristics  of  the  facilities  evaluated, 
and  statistical  tables,  charts,  and  graphs  resulting  from 
the  analysis  of  the  data.  The  following  are  examples  of 
management  reports  resulting  from  technical  evaluation 
data: 


(1)  The  technical  evaluation  test  data  report 
prepared  and  distributed  by  the  O&M  agencies. 

(2)  Charts  showing  performance  capability  of  the 
evaluated  facility  relative  to  required  performance 
standards . 

(3)  Charts  and  tables  showing  the  operational 
performance  baseline  for  performance  monitoring. 

(4)  Bar  graphs  showing  the  deviation  from  the 
established  performance  standards  for  the  evaluated 
facilities . 

(5)  Tables  or  graphs  showing  the  variation  of 
measured  performance  from  design  specifications  for  major 
equipment  types  and  principal  manufacture. 

e . Management  Utilization  of  Technical  Evaluation 
Data. 


(1)  The  measured  performance  parameters  serve 

as  an  engineering  data  base  that  describes  the  performance 
capability  of  the  DCS. 

(2)  Mathematical  models  of  the  DCS  can  be 
developed,  and  using  actual  operation  performance  data, 
the  actual  effects  of  the  DCS  on  a particular  type  of 
service  can  be  predetermined.  Also,  the  effects  of 
engineering  modifications,  upgrades,  and  major  realign- 
ments on  overall  system  performance  can  be  predetermined. 
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(3)  Substandard  facilities  are  readily  identified 
by  bar  graph  representatives  showing  variations  from 
required  standards.  The  engineering  data  will  provide 
additional  justification  for  modification  and  upgrade 
actions . 


(4)  Transmission  link  performance  serves  as  the 
basis  for  determining  single  and  tandem  link  operational 
performance  standards  for  performance  monitoring  of 
transmission  facilities. 

(5)  Transmission  link  performance  data  can  be 
used  to  determine  the  best  routing  for  special  grade 
circuit  and  service  requirements. 

(6)  The  technical  evaluation  data  file  can  be 
cross-referenced  with  failures  of  specific  types  of  equip- 
ment to  determine  the  need  for  equipment  replacement. 

(7)  Statistical  reports  can  be  used  to  brief 
management  elements  on  the  performance  capability  of  DCS 
facilities,  transmission  media,  and  equipment. 

5-  Performance  Monitoring. 


a.  Information  Input.  Performance  monitoring  data 
provides  a" sample  of  the  ' actual  operating  performance  of 
the  facility  being  monitored.  Data  elements  selected  for 
monitoring  provide  a gross  indication  of  operational 
performance  and,  therefore,  must  be  supplemented  by  direct 
coordination  with  lateral  O&M  elements  when  problems  are 
indicated.  The  amount  of  data  gathered  must  be  limited 

to  ensure  that  all  data  reported  is  properly  utilized. 
Although  the  performance  monitoring  data  is  a gross  indi- 
cator of  operational  performance,  careful  analysis  of 
this  data  on  a continuing  basis  will  provide  a highly 
reliable  overview  of  system  performance. 

j 

b.  Analysis  of  Data.  Performance  monitoring  provides 
the  performance  information  required  by  the  various  DCA 
management  echelons  responsible  for  taking  prompt  action 
to  correct  deficiencies.  The  principle  analytical  tech- 
niques involve  daily  analysis  for  short-term  purposes  and 
computer  statistical  analysis  for  long-term  trending  and 
preparation  of  management  reports.  The  frequency  and  type 
of  analysis  will  vary  for  the  transmission  media  and  the 
switched  networks.  The  following  are  some  examoles  of 
analysis  required. 
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( 1 )  Transmission  Media. 

(a)  Daily  plots  of  idle  channel  noise  measure 
ments  will  be  accomplished  by  the  cognizant  DC A region  for 
each  route  identified  in  table  1-5  of  Supplement  4 of  this 
Circular.  These  daily  measurements,  when  plotted  on  a 
continuous  basis,  will  provide  an  excellent  indicator  of 
the  operational  performance  of  the  transmission  route.  The 
chart  used  to  plot  the  daily  measurements  - should  have  the 
route  standard  indicated  for  ready  comparison 

(b)  Statistical  analysis  of  the  individual 
route  performance  will  be  accomplished  by  the  computer 

to  provide  various  DCA  and  O&M  activities  with  management 
visibility  of  the  transmission  media  performance.  The  time 
frame  of  the  computer  analysis  will  coincide  with  a practic 
level  of  management  reaction  time.  Examples  of  computer 
developed  statistical  reports  are  weekly,  semiannual,  and 
annual  trend  reports  of  idle  channel  noise  measurements 
for  each  route;  and,  the  number  of  routes  in  green,  amber, 
and  red  zones  for  a defined  period  of  time  and  categorized 
by  region,  area,  O&M  activity,  and  type  media. 


(2)  AUT0V0N.  Performance  monitoring  information 
reported  for  the  AUTOVON  is  considered  generally  perishable 
in  that  the  ACAS  does  not  currently  provide  for  recording 
and  filing  of  data.  However,  the  significant  actions 
taken  by  the  network  controller  in  response  to  the. ACAS  are 
recorded  in  a permanent  log.  A periodic  analysis  of  the 
significant  actions  recorded  in  this  log  may  develop 
trends  of  recurring  problems  which  can  be  resolved  by 
management  action.  The  statistical  reports  derived  from 
traffic  data,  which  is  available  on  request  from  AUTOVON 
switches,  are  listed  in  section  4 of  the  DCA  Automated 
Reports  Catalog.  The  analysis  and  management  reports 
obtained  from  the  TDCS  will  be  listed  in  this  chapter  as 
inputs  are  received  from  the  various  DCA  management 
echelons  requiring  the  information. 


(3)  AUTOSEVOCOM.  Performance  monitoring  infor- 
mation is  provided  by  DCAC  310-55-1  status  reports,  ANAF 
reports,  and  AUTOSEVOCOM  technical  evaluation  team  reports. 
The  principal  form  of  analysis  of  this  data  is  periodic 
statistical  reports  generated  by  computer  analysis.  The 
type  of  computer  reports  are  listed  in  section  4 of  the 
DCA  Automated  Management  Reports  Catalog.  Individual 
switch  performance  in  terms  of  outage  time  and  reasons 


DCAC  310-70-57  5-9 

for  outage  should  be  developed  using  DCAC  310-55-1  status 
information  and  plotted  monthly.  Additionally,  the 
AUTQSEVOCOM  network  circuit  reliability  should  be  analyzed 
monthly. 

(4)  AUTODIN.  Analysis  of  the  AUTODIN  performance 
monitoring  information  is  limited  primarily  to  historical 
analysis  of  traffic  elements,  switch  reliability,  switch 
configuration,  and  similar  type-  of  information  to  determine 
network  reliability.  The  types  of  analysis  and  management 
reports  generated  are  contained  in  the  DCA  Automated 
Management  Reports  Catalog. 

c.  Correlation  of  Performance  Monitoring  Data. 
Correlation  of  all  performance  data  submitted  for  t rans- 
mission  media  with  all  other  status  information  available 
will  be  accomplished  prior  to  contacting  the  O&M  element 
for  additional  information.  Examples  of  such  data  corre- 
lation follow: 

(1)  Correlation  of  idle  channel  noise,  receive 
signal,  and  baseband  loading  measurements  with  the  route 
performance  standard  and  the  route  design  standard  (developed 
from  test  and  acceptance  data)  to  determine  the  degree  of 
degradation  from  normal. 

(2)  Correlation  of  degraded  conditions  with 
HAZCON  reports  to  determine  if  equipment  malfunctions  or 
loss  of  transmission  diversity  are  causing  the  degradation. 

(3)  Correlation  of  degraded  transmission  facility 
performance  with  switched  network  traffic  throughput  and 
reported  data  error  rates  to  determine  the  effect  of  trans- 
mission facility  performance  on  user  services.  The  effects 
of  tandem  route  performance  making  up  an  entire  customer 
connection  must  be  considered  when  correlating  transmission 
facility  performance  with  user  service  problems. 

(4)  Correlation  of  reverse  path  measurements  for 
each  route  should  be  made  to  determine  if  the  degradation 
is  caused  by  poor  propagation.  Poor  propagation  will 
normally  cause  both  directions  of  the  route  to  be  degraded 
equally  and  simultaneously. 

(5)  The  effect  of  the  individual  link  received 
signal  level  on  the  tandem  link  route  idle  channel  noise 
should  be  predetermined  to  correlate  the  route  idle  channel 
noise  with  the  individual  link  receive  signal  level. 
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d.  Management  Reports.  The  management  reports  resulting 
from  analysis  of  performance  monitoring  data  will  be  listed 
in  this  paragraph  as  they  are  developed.  The  following  is  an 
example  of  the  types  of  management  reports  that  will  be 
listed: 


(1)  Transmission  Media. 

(a)  Graphs  of  daily  idle  channel  noise  measure- 
ments plotted  by  each  DCA  region  for  each  route  within  their 
geographical  area  of  responsibility. 

(b)  Trend  charts  will  be  provided  by  computer 
analysis  to  indicate  weekly  and  biannual  summarizations  of 
the  measurements.  Trend  charts  will  show  the  route  standard; 
the  high,  low,  and  media  reading  for  the  period;  and  the  mean 
and  standard  deviation  for  the  past  6 months.  This  type 
report  will  be  routinely  available  at  DCA  areas  and  regions, 
and  as  required  at  Headquarters,  DCA. 

(c)  Periodic  computer  developed  reports  showing 
the  number  of  routes  in  green,  amber,  and  red  conditions  for 
each  DCA  area,  0&M  activity,  and  type  of  media. 

(2)  AUT0V0N. 

(a)  The  network  controller  log. 

(b)  Analyzed  reports  showing  significant  actions 
taken  by  the  network  controllers. 

(c)  Charts  and  graphs  depicting  network  traffic 
conditions  for  each  switching  center,  such  as  call  completion 
rates,  call  attempts,  calls  preempted  by  higher  precedence 
calls,  access  line  busy,  and  trunk  busy.  These  reports  will 
be  identified  at  a later  date  when  input  is  received  from 
DCA  elements. 


(d)  The  reports  identified  in  section  4 of  the 
DCA  Automated  Management  Reports  Catalog. 

e . Management  Utilization  of  Performance  Monitoring  Data. 
This  paragraph  discusses  the  major  functional  uses  of  the  dats 
and  established  a degree  of  standardization  among  the  various 
DCA  activities  in  their  approach  to  management  and  ope  rational 
direction  of  the  DCS.  This  paragraph  will  be  expanded  as- 
inputs  are  received  from  the  various  DCA  activities. 
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(1)  Transmission  Media. 

(a)  Maintain  daily  cognizance  of  the  operational 
condition  of  DCS  transmission  facilities  by  plotting,  monitor- 
ing, and  analyzing  performance  monitoring  Information. 

(b)  Determine  operational  areas  requiring 
engineering  assistance,  logistical  support,  personnel  and 
training  support,  operational  or  maintenance  procedure 
revision,  and  similar  areas,  and  initiate  appropriate  actions 
with  the  O&M  elements. 

(c)  Tandem  routes  can  be  analyzed  to  determine 
the  effects  of  the  transmission  media  performance  on  specific 
customer  complaints.  Circuit  reengineering  can  be  accomplished 
by  the  DCA  activity  having  circuit  allocation  and  engineering 
authority. 


(d)  The  actual  operating  performance  data  can 
be  utilized  in  conjunction  with  technical  evaluation  data  to 
identify  substandard  transmission  facilities  requiring  upgrade 
or  replacement. 

(e)  The  actual  operational  performance  data  can 
be  utilized  to  determine  the  effects  of  meteorological 
conditions  on  the  transmission  media  performance.  This  type 
of  information  can  be  utilized  by  the  DCA  activity  in  adjust- 
ing the  route  standard  for  different  times  of  the  year,  or  by 
engineering  research  activities  to  correlate  transmission 
media  performance  with  meteorological  data. 

(f)  Provide  briefings  to  interested  management 
activities  (such  as  CINC's,  NSA,  O&M  agencies,  etc.)  on  the 
actual  operational  performance  of  the  transmission  media 
within  the  geographical  area  of  interest. 

(2)  AUTOVON . 

(A)  Maintain  real  time  cognizance  of  AUTOVON 
network  operations  within  the  area  of  responsibility  and  take 
immediate  corrective  actions  to  resolve  problems. 

(b)  Additional  items  to  be  developed. 

(3)  ' AUTQSEVOCOM.  To  be  developed. 

(4)  AUTODIN.  To  be  developed. 
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6.  Performance  Evaluation. 


a.  Information  Input.  Performance  evaluation  information 
is  provided  by  a narrative  report  prepared  by  the  DCA  ajrea  or 
region  that  conducts  the  evaluation.  The  report  contains  a 
detailed  description  of  deficiencies  identified  during  the 
evaulation  with  appropriate  technical  test  results  included 

to  support  findings.  In  addition  to  the  published  report, 
the  detailed  notes  and  test  data  collected  by  the  evaluators, 
are  available  to  the  DCA  activity  that  performed  the 
evaluation.  A memorandum  of  deficiencies  is  presented  to  the 
facility  commander  and  is  available  to  evaluation  personnel. 

b.  Analysis  of  Data.  Analysis  of  performance  evaluation 
data  falls”  into  two  categories:  system  and  statistical.  The 
following  are  examples  of  the  types  of  analysis  which  can  be 
performed: 

(1)  The  data  contained  in  the  discussion- of.  .the 
deficiency,  supporting  back,  up  data,  and  proposed,  corrective 
actions  should  be  analyzed  by  a systems  engineer  t a determine  - 
the  effect  of  the  evaluated  facility  on  the  system  or  network:, 
operational  performance. 

(2)  Analysis  of  performance  evaluation. reports-  -which, 

indicate  degraded  operational  conditions  existing  during  the 
same  time  frame  at  other  facilities  should  be  rpuduc.ted  for 
the  entire  area  of  responsibility  to  develop  charts  and-  _ . ■ 

graphs  that  will  indicate  the  degraded  elements  within  the 
overall  system  or  geographical  area  of  concern. 

(3)  Analysis  of  the  effects  on  system  and  network 
performance  of  subsequent  corrective  actions  should  be 
accomplished,  and  previously  prepared  reports,  charts,  and. 
graphs  updated  as  required. 

(4)  Periodic  analysis  of  deficiencies  involving 
major  equipment  groups  should  be  accomplished  to  determine 
deteriorating  trends  in  the  operational  capability  of  the 
equipment  due  to  aging,  logistics,  procedures,  etc.  This 
v/ill  require  that  attention  be  devoted  to  an  examination  of 
this  area  during  the  evaluation  and  the  preparation  of  the 
written  reports. 

(5)  Periodic  analysis  of  the  reported  deficiencies 
categorized  by  major  problem  areas  expressed  as  a percentage 
of  the  total  reported  deficiencies  for  a particular  area  and..  . 
O&M  activity. 
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(6)  Additional  types  of  analysis  unique  to  AUTOVON, 
AUTOSEVOCOM,  and  AUTODIN  will  be  developed  at  a later  date. 

c.  Correlation  of  Performance  Evaluation  Data.  The 
performance  evaluation  data  represents  highly  technical  and 
reliable  data  which  was  measured  or  observed  by  DCA  personnel 
onsite.  Such  information  provides  a known  reference  for 
correlating  operational  performance  information  obtained  from 
other  sources.  Thorough  correlation  of  performance  evaluation 
data  with  other  performance  data  available  can  isolate  degraded 
conditions  and  focus  management  attention  on  those  areas  in 
need  of  action.  The  following  a;re  some  examples  of 
correlation: 

(1)  Test  data  should  be  reviewed  and  correlated  to 
verify  the  cited  deficiencies. 

(2)  Data  pertaining  to  individual  facilities  can  be 
correlated  with  data  taken  from  other  facilities  within  the 
same  area  during  the  same  time  period  to  isolate  the  cause  of 
degradations.  For  example,  performance  data  taken  from  two 
facilities  which  are  interconnected  (such  as  AUTOVON  switches 
or  terminal  radio  stations)  can  be  used  to  isolate  degraded 
performance  to  the  causing  facility. 

(3)  Correlation  of  performance  evaluation  data 
taken  during  test  and  acceptance  or  technical  evaluation  will 
reveal  the  degree  of  operational  degradation  of  the  evaluated 
facility  and  identify  the  major  components  or  equipment 
contributing  to  the  degradation. 

(4)  Correlation  of  performance  evaluation  data  with 
performance  monitoring  data  will  allow  evaluation  of  subsequent 
corrective  actions  accomplished  by  the  O&M  agencies  and  their 
effect  on  system  or  network  performance.  This  will  allow  the 
DCA  element  to  verify  whether  actions  taken  were  sufficient 
and  meet  with  predicted  levels  of  improvement. 

(5)  Correlation  of  the  performance  evaluation  data 
with  periodic  statistical  reports  from  HAZCON  data  will 
provide  a comparison  of  the  measured  performance  capability 

of  major  equipment  components  with  the  operational  reliability 
of  the  equipment. 

d.  Management  Reports.  Management  reports  consist  of 
the  performance  evaluation  report  and  the  memorandum  of 
deficiencies  prepared  in  accordance  with  chapter  4 of  this 
Circular,  and  charts,  graphs,  tables,  etc.,  providing 
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statistical  results  of  the  data  analysis  effort.  At  the 
present  time  there  are  no  requirements  for  submission  of 
management  reports  using  performance  evaluation  data  to 
Headquarters,  DCA,  other  than  the  prescribed  submission  of 
the  performance  evaluation  report.  The  reports  described 
below  are  examples  of  those  which  can  be  prepared  for  local 
use: 


(1)  The  performance  evaluation  report  prepared  by 
the  DCA  area  or  region  conducting  the  evaluation. 

(2)  Charts,  tables,  line  route  drawings,  and  graphs 
to  provide  the  current  status  of  degraded  facilities  within 
the  geographical  area  of  concern.  Such  reports  can  be 
combined  with  similar  reports  noted  for  performance  monitoring 
and  technical  evaluation. 

(3)  Charts,  tables,  line  route  drawings,  and  graphs 
to  indicate  the  current  status. of  corrective  actions  on 
deficiencies . 

(4)  Charts,  tables,  line  route  drawings,  and  graphs 
that  indicate  performance  capability,  as  observed  by  the 
performance  evaluation  team,  of  major  equipment  components 
by  type  and  manufacture  in  relation  to  the  equipment  design 
specifications. 

(5)  Charts,  tables,  line  route  drawings,  and  graphs 
indicating  the  total  number  of  deficiencies  noted  within  a 
particular  time  interval,  plotted  by  deficiency,  area,  0&M 
activity,  etc. 

e . Management  Utilization  of  Performance  Evaluation  Data. 

(1)  Utilize  performance  evaluation  data  in  conjunction 
with  technical  evaluation  and  performance  monitoring  infor- 
mation to  provide  technical  justification  for  planning  and 
programing  actions  to  correct  substandard  or  degraded 
facilities. 

(2)  Utilize  the  performance  evaluation  data  to 
identify  major  deficiencies  to  0&M  commanders  for  corrective 
action. 

(3)  Utilize  the  statistical  analysis  of  the  perfor- 
mance evaluation  data  to  identify  major  problem  areas  with. a 
geographical  area  to  appropriate  CINC’s,  user  organizations, 
high  level  management,  and  0&M  organizations. 
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(4)  Use  the  performance  evaluation  data  to  Identify 
technical  deficiencies  and  assist  in  providing  engineering 
assistance  to  site  personnel  in  correcting  degraded 
conditions . 
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appendix  VIII 
EXAMPLE  MULTIPLEX  PLAN 


(T  MltyV/EDAND  LAH,  /AP /ML  RDM 
ret  FT  THATOM  LINK  TO  BT5/  JS 
UNDER  WjPCCCm  TASK  'SI. 

IN  LINK  /WF ETS  /i,M>  AT  /NIL 
E INSTALLED  UNDER  THIS  PROJECT. 

6RM/P  ALLOCATIONS  IN  FDM  SECTOR, 
f Arcs  BASED  ON  EQUIPMENT  AVAILABILITY 


DCAC  300-85-1 

TABLE  1.  FACILITY/LINK  DATA  BASE 
FACILITY  ABBREVIATIONS1 
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Type  Facility  Traffic  Switches  Transmission  Support 

Voice  Record  Media  Facilities 


AUTO VON  Switch  SCA 

AUTOSEVOCOM  Switch 
Automatic  SVS 

AUTOSEVOCOM  Switch 
Manual  SVX 

Voice  Switch, Auto- 
matic, Other  than 


AUTOVON  TSB 

Voice  Switch, Manual  TSM 
Digital  Switch,  Auto- 
matic, Other  than 


AUTODIN 
AUTODIN  Switch 
Data  Relay,  Manual 
Teletype  Relay, 

Automatic 
Teletype  Relay, 

Manual 

Coaxial  Landline 
Submarine  Cable 
HF  Receiver  Facility 
HF  Transmitter 
Facility 

Line-of-Sight  Radio 
(Land) 

Landline  Wire  Cable 
DCS  SAT  Earth 
Terminal 
DCS  Satellite 
Tropospheric  Scatter 
CRYPTO  (online) 

Facilitv 

Voice  & Telegraph  Channel 
DCS  Electrical  Power 
Patch  and  Test 
Facility 

Technical  Control 
Facility 


ADR 

DIN 

MDX 

TAX 

TMX 

CLX 

CSX 

HRX 

HTX 

LSX 

LLC 

SYT 

SAT 

TRX 


Derivation  Equipment 


BOR  2 

MUX 

PRX 

PTF 

TCX 


^See  paragraph  6c,  chapter  1. 

^This  type  of  facility  is  required  to  be  reported  only  when 
it  is  supporting  a separately  identified  DCS  voice  or  record 
traffic  switch. 


FIGURE  lb.  EXAMPLE l COMPUTER  PRINTOUT  OF 
STATION  PROFILE  - FACILITY/LINK  DATA  BASS 


SITE  PROFILE  - FACILITY/LIHK  DATA  BASE 


FIOURE  2m,  SIT B PROFILE  - FACILITY/LINK  DATA  BASE 


OVRE  Zb.  EXAMPLE l COMPUTER  PRIHTOUT  OP 
SITE  PROPILE  - PACItlTY/LINK  DATA  BASE 


PIOURB  3*.  ROOKS  HOUSING  DCS  FACILITIES  - PACILm/LIN*  DATA  BASE 


FIGURE  3b.  EXAMPLE!  COMPUTER  PRINTOUT  OP 
ROOMS  HOUSIMO  DCS  FACILITIES  - PACILIT*/LI*«  DATA  BASH 


FIGURE  4b.  EXAMPLE r COMPUTER  PRINTOUT  OP 
VAN  OR  SHELTER  HOUSINO  DCS  PACILITE3  - FACILITY/LIKK  DATA  BASS 


norms  5b.  example:  computer  printout  or 

POWER  SOURCES  3UPP0RTIN0  DCS  FACILITIES  - FACILITT/LINK  DATA  BA3E 


PIOOTE  6a.  TCX/PTP  DATA  - PACILITY/LIJfX  DATA  BASE 


FIGURE  6b.  EXAMPLE t COMPUTER  PRINTOUT  OF 
TCX/VTT  DATA  - FACILITY/LI**  DATA  DASH 


FIOURE  6a.  TCX/PTP  DATA  - FACILITf/LXNK  DATA  BASK  (CON 


DATA,  BA SB  (CON 


PTOTTRE  7b.  EXAMPLE!  COMPUTER  PRINTOUT  OP 
EQUIPMENT  INVQITORY  - PACILITY/LINK  DATA  BASE 


LINKS  AND  BB  FREQUENCIES  - FAC ILI TY/L INK  DATA  BASE  DATE 


FIOURB  8a.  LINKS  AND  BB  FREQUENCIES  - FACILITY/LINK  DATA  BASB 
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PIOURE  8b.  EXAMPLE!  COMPUTER  PRINTOUT  OP 
LINKS  AND  BB  FREQUENCIES  - KACILITX/LIHK  DATA  BASE 


FIGURE  9a,  ANTENNAS  AND  REFLECTORS  - PACILITT/LINK  DATA  BASE 


MAC  300-8^-1 
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PIOURE  9b.  EXAMPLE!  COMPUTER  PRINTOUT  OP 
ANTENNAS  AND  P-E ELECTORS  - FACILITY/LINK  DATA  DASE 
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APPENDIX  X 

STATUS  REPORTING  DATA 
AND  FORMATS 


SAMPLE  FORMATS 


OF  FORMATTED  STATUS 
INFORMATION  REPORTS 


r$TCP  /s7mt->  (((( 

INUC/.:R 


KEf>ofiT,U$  STATION  3 LETTER  XPFNTIF/ER 

FC  PORT  S E Q OE  l-IC  E fJOrs  gf-  ^ EoR.  R A Or  y 

— Pate  -t//*c  groiip  e>r  ncssa\<e 


Z/JUC/.rR  , RO,  Nf 

if  Fcfivt.T  \not  $.7/ 1 N/  I/O  ! 2 4 00  <■ 

K.KA'te  ,W  : ^ y , . 

\Xf.-SB«t/ovTni5-/ztJnsT>/DeA<- „„^e 

— * \ \ \ \\  lx  tr  ' 


)))) 


7/*!£  CuTAlfC  STOPPED 
T)M£  PCTAfE  STARTED 


~ * T*  t i on  where  cutas*  occurred 
(tP/J  IS  A RepoR  TEC  -CfJ  S’ TATI**/) 


™ £L£A'e*Jr  SEParatcrs 

51  VPyus/HHKS  M.,*r,vc  XXXX 

)]))  'V,'WS,cr  •■  M *»™m  AS-occvts  «,,„■  „ 

HAiARt>ot>s  cowan  ow$ 


^VMDAlA  • A"  A0T€>44t4  SWITCH  TRAFFIC.  PAT  A Re  Fort 

S Z 4 ft/ 1/ A/  d/ XrtKS  parr/\7h/£  XXXX 


SCR  0KP/J  Sy  Pa\K5  narrative  XXXX 

*^PlNSPOr:  AN  AvT*l,N  AS-OCCURS  FEFCRr  ON  OUTAGE  s/*esu*A*.s  / 

PA  BAR  0 cus  CONDITIONS 


li 


X>nJt>ATAl  AN  AV10DIN  SWITCH  TRAFFIC  DATA  Report 


SCJtiODMDj/KWK.S  N A P RATI  \/£  XXXX 
^ station  nhcre  Pat A orie/nr-cs 


ptfiT/tJt;  yiAT/ctJ  j ei/tfffirK  j:t  TiTif*  (icac  utu.ui) 


((((^^  

s'HTfi/q//  v moa 

L(\JJJ^/oO  T / 3 5~o/lN  / 

) ) ^ ) fjOMfiER  ASS/fA/fO  TO  THE  A>/f  ROWAUE  PATH  o>J  WHIC.fi 

THE  ftF6  OCCURREO 

TRVfJK  fJOKSER  Of  TfiE  ouT-cF- TFRU/ce  pcs  TPM* 


£ jTi^oT/o  o r /4/t>/i*J  troo//<FA 


/<  /</;•  ICAl  F S TRuMK  LIMB  FORMAT 

— S IMDICAITS  iTATIOAj  L/fUE  FORMAT 


\ . — .5  invi'-n  ui  i ' n i i v 

W 

VST/  / N/7/0q  1^00 


■ cHAm/JEl  rjPrtdCR  wiTHi/j  tRpa/k 

= REPORT!  H$  S TATI  PA)  S-LlME 

TROMK  CARR/lH^  AtrecTEP  CHaPHEL 

//?c/\*k cHAPPEl  outage  res tor a l 


.cficwp/  OOT  tLCo/lTJ  I7LD/RF0  cHappel  outage  ^restoral 

?/\dsov nvi/oor/L  / o/in n w/yccso  ArptMtf, 

A\  *T~T  \ ^ ccs  & °t  circuit  restore  0 B/ 

l)))>  'V  ALLPCA  ri&V  (ERE  EA\PT/Ptj)  oF  chappel 

ccso  Of  circuit  THAT  WAS  o/J  v 

THE  CHANf/EL  that  WAS  PRE  ErPJF  t>  (bV  A HIGHER  priority  circuit ) 

_ /\  /PC/CAtFS  ALLoC a T'/c  /f  CfAyE  FORMAT 

c 1OOICAPFS  CHAMMEL  lime  FORMAT 


itc/u ; fr  RFipn/.iicE  a » /JiTtA  i ,J/}  (cfuAc  try  Assopamce)  pat/-  lime  foef*p 


PAT£-riAC  OF  MESSASC 


-IDLE  Ch AfJt  t'  L 

Hone  (icm) 
c-h.essaqe 

I VeitjHTF  p 


s (((( 

\shui/ t/rTXTod  \ 


TYPE.  OF  REPORT 
*}#£*/)  CHAtlt.L 


ry-' 


X 


RECEIVE  S/$/UAL 

leyel  Crsl) 


case  Baud  or 

OFSFFVUlP  E /JC-lSe 


■Jen-  3 KtrZ 

flat-  ia/f  i^r:f i 
(of  SVpJ) 


'jT^O^o/yu  00  T T TT/c/b/f f f /W H/z II  / JJ7/K  K K/L  L L/r\  f.\/fw/c c/lA. fa 

7^  * - - 


PATE-TlHE  OF 
/AEASOpC  MEtJT 


flovif  uunBCR 
l/stf  c im  \f 
pc  AC  3/0-  7c>~57 

AMD 

JCAC  3 10  - 


/ 

BASE  £ A at  D 
LCAOlfJf) 


t 


f 

M/P 

TAFFSFOLQ 


L.OVJ 

T Her  sh’6L  D Htft 

tufts  hold] 


f 

COOL  FOR  AFy 
cofrfc  tiue 
AcTici)  /jrfCfD 


X 


in  Pul  s f tJot  sc  (JF/j) 

CooMT 

■#OUTE  STATUS’. 

QREeM  / KlO/CA  7 r S OPEFaT UJQ  1 VlThltJ  S TAMDAFPS 
Annex  ihdicaifs  waRQ/MAl  cpeaaihJ^  comdit/o/js 
(exceeded  first  turfs  Hold) 

RED  IMDICATES  JfJSATn  EACTPRY  PRERAT  UH 

(exceeded  secc/jd  taxes  h old) 


}JcTES\  YYYfayy)  CODE  IS  USEP  WHEk!  a MEASUREMENT  IS  MOT  REQUIRED 

Amo  is  not  taker/. 

(oR  CODE  IS  USED  IMHI  rj  A A*  E A SU*  C ME UT  /5  REfUlRFO 

Bur  / S xlOT  TAKE  /l.  THIS  CCMDlTlOA)  REQUIRES  AM 

EXPLAIAATI CM  / A/  RMK5  \MHY  the  AlF A SuHF.AIC.iJT  UaAS  MOT 

tahem 


A 


L 


- 

1 


(((( 

51  i/V/v/  U 3- 

ZYYYrJA/fi//o  <JT  / 7 OC>/xhJ  / % Ofi/ £F0 

L 'V~‘  v.-'nc— ' ^ — “V — / 

f)y%  V. 


ZDEFOif/CATIO/J^SeFlAt)  /JOBBER  OP  a qo  /f/>l£  NT  rS/AT 

USAS  COT  rf  SFMice 


3 cBATTcraR,  c ode  SRE<siF//Nf  TYRE  of  e q u / pm e sj T 

f indicates  e dfo  ipr>',e  tjT  une  foe  o'  a r,  rFn  is  used  foe 

A^TCl/CE1  AND  AOT-OO/M  SWITCH  EQUIPMENT  Xr  IS  f/ori/S£D  FoF 
TR  A/JSA'I  S$/t/J  MEDIA  E QOlpFt/JT. 


(<(( 

S Hi fJ / r//7  z4oo 

UCCSD  MTW/OUT  !7/t>  /IN  ZOt/o/^FO 


CCS  0 Of  Oi£R  CIRCUIT 


V-or'' 


L/cc5 o pi iJ n U /r KKt  fjEAEAi  tve  XXXX 
J ItJblCATFS  USER  LUJE  FORMAT 


DEFINITIONS 


The  following  definitions  apply  for  status  reporting  per 
DCAC  310-55-1 

a.  Channel  Out  age.  Loss  of  service  on  a channel  of  a 
designated  trunk.  A channel  outage  ijs  terminated  when  the 
channel  can  again  provide  the  required  service. 

b.  Ci rcui t Outage.  The  loss  of  service  between  users 

in  either  or  both  directions . A circuit  outage  is  terminated 
when  service  is  restored. 

c.  DCS  Access  Station.  The  DCS  reporting  or  reported- 
on  station  nearest  the  user. 

d.  Hazardous  Condition  (HAZCON) . A condition  applicable 
to  DCS  sta’tions~and  links,  under  which  the  loss  of  additional 
equipment  or  transmission  capability  would  result  in  disruption 
of  the  DCS. 

e.  Impaired  Service  Condition.  A condition  applicable 
to  the  DCS  AUTODIN,  AUTOVON,  and  AUTOSEVOCOM  networks  under 
which  partial  traffic  handling  capability  has  been  lost. 

f.  Link  Outage.  The  loss  of  service  of  all  trunks  and 
channels  of  transmission  facilities.  A link  outage  is  con- 
sidered terminated  when  the  first  channel  or  trunk,  excluding 
orderwires,  is  returned  to  a usable  condition  and  available 
for  service. 

g.  Recoverable  Subject.  A standardized  identifier 
used  to  categorize  reported  narrative  status  information 
into  subject  areas. 

h.  Recovery.  An  AUTODIN  operating  procedure  used  to 
reconstitute  all  messages  transiting  an  AUTODIN  switch  at 
the  time  of  a switch  failure  or  program  reload. 

i.  Reload . An  AUTODIN  operating  procedure  by  which  an 
AUTODIN  switch  program  is  replaced  by  the  original  version 
or  by  a new  version  and  the  table  structure  is  initialized 
to  a zero  traffic  state. 

j.  Restart . An  AUTODIN  operating  procedure  used  to 
return  to  the  beginning  of,  and  to  reperform,  any  cycle  in 
which  an  error  or  interrupt  occurred. 

k.  Special  Interest  Item.  Any  comnun i c at i ons - rel at ed 
item  or  condition  identified  by  a DOCC  elenent  for  special 
report ing . 


- 


l.  Station  Isolation.  Loss  of  connectivity  with  the 

PCS  due  to  a cause  external  to  the  isolated  station.  Station 
isolation  is  terminated  when  the  first  circuit  is  restored  to 
PCS  connectivity. 

m.  Station  Outage.  The  loss  of  service  on  all  links, 
trunks,  and  circuits  terminating  at  or  transiting  the  station. 
A station  outage  is  terminated  when  the  first  circuit, 
excluding  orderwires,  is  returned  to  service. 


Trunk  Outage. 


n.  

of  the  trunk  are  unusable 
Outage  is  terminated  when 


When 
and 
the 


all  channels,  excluding  orderwires. 


not  available 
first  channel, 


for  service, 
excluding  order- 


wires,  is  returned  to  a usable  condition  and  available  for 
service . 


INFORMATION  LINE  SYMBOLS 


The  following  information  Line  Symbols  are  used; 
Symbol  Description 


(((( 


S 


L 

K 

C 

A 

U 

E 

Q 

/ 

OUT 

IN 

RJ1KS 


XXXX 


)))) 


Open  Parens.  A series  of  four  open  parentheses  indi- 
cates to  tKe  computer  the  beginning  of  formatted  text. 
This  symbol  must  be  placed  on  a separate  information 
line. 

Station  Line.  Identifies  reporting  or  reported-on 
station  information,  or  identifies  the  reporting 
or  reported-on  station  with  which  subordinate  lines 
are  associated. 

Link  Line.  Identifies  link  information. 

Trunk  Line.  Identifies  trunk  information  or  iden- 
tifies the  trunk  with  which  subordinate  lines  are 
associated . 

Channel  Line.  Identifies  either  analog  or  digital 
channel  information. 

Allocation  Line.  Identifies  allocation  line 
information. 

User  Line.  Identifies  user  information. 

Equipment  Line.  Identifies  equipment  information. 

Quality  Control  Line.  Identifies  quality  control 
information. 

Slant  Bar.  Separates  data  elements. 

Out  Time  Indicator.  Indicates  the  time  a DCS 
facility,  circuit,  or  user  terminal  failure  begins. 

In  Time  Indicator.  Indicates  the  time  a DCS 
facility,  circuit,  or  user  terminal  failure  ends. 

Begin  Remarks  Indicator.  Identifies  the  beginning 
ofnarrative  remarks  associated  with  a report 
information  line. 

End  Remarks  Indicator.  Identifies  the  end  of 
narrative  remarks  associated  with  a report  informa- 
tion line. 

Closed  Parens . A series  of  four  closed  parentheses 
indicates  to  the  computer  the  end  of  formatted  text. 
This  symbol  must  be  placed  on  a separate  information 
line. 


A 


A 


ORDER  OF  INFORMATION  LINES 

The  order  in  which  report  information  lines  will  be  included  in 
the  formatted  report  follows; 

(1)  Station  Information  (S-line): 

S-line  only 

(2)  Link  Information  (L-line): 

'S-line 

L- 1 ine 

(3)  Trunk  Information  (K-line): 

S-line 

K-line 

(4)  Channel  Information  (C-line): 

S- 1 ine 

K-line 

C-line 

(5)  Allocation  Information  (A-line): 

S-line 

A- line 

(6)  User  Information  (U-line): 

S-line 

U- line 

(7)  Equipment  Information  (E-line): 

S- 1 ine 

E- 1 ine 

(8)  Quality  Control  Information  (Q-line): 

S-line 

Q-line 


K 


AtiOU  V £>n/t£Uj£i 


O V>  LJ\J  JuV  J.U 


Recoverable  subject  codes  are  described  as  follows; 


Abbreviation 

SZZZVNS/Rmks  Narrative  XXXX 

SZZZVND/Rmks  Narrative  XXXX 
SZZZDNS/Rmks  Narrative  XXXX 

SZZZDND/Rmks  Narrative  XXXX 
SZZZAVS/Rmks  Narrative  XXXX 

SZZZHAZ/Rmks  Narrative  XXXX 

SZZZJOSS/Rmks  Narrative  XXXX 

SSUBCBL/Rmks  Narrative  XXXX 

SCABLES/Rmks  Narrative  XXXX 


Meaning 

VONSPOT  - Outage  and  restoral 
status,  or  hazardous  condition 
of  an  AUTOVON  switch.  Note 
that  the  ZZZ's  are  dummy  charac- 
ters for  the  switches  reporting 
designator. 

VONDATA  - Traffic  data  sub- 
mitted on  an  AUTOVON  switch. 

DINSPOT  - Outage  and  restoral 
status,  or  hazardous  condi- 
tion of  an  AUTODIN  switch. 

DINDATA  - Traffic  data  sub- 
mitted on  an  AUTODIN  switch. 

AUTOSEVOCOMSPOT  - Outage  and 
restoral  status  or  hazardous 
condition  of  an  AUTOSEVOCOM 
station. 

STATION  HAZCON  - Used  to  report 
hazardous  conditions  on  report- 
ing and  reported-on  stations. 

JOINT  OVERSEAS  SWITCH  - Outage 
and  restoral  status,  or  hazardous 
condition  of  a JOSS  switch. 

Outage  and  restoral  status,  or 
hazardous  condition  of  a 
submarine  cable  and  its 
supporting  facilities;  i.e., 
cablehead  and  associated 
transmission  equipment.  This 
subject  will*  be  used  when  link 
or  trunk  numbers  are  not  avail- 
able, or  when  directed  by  a 
DOCC  element. 

Outage  and  restoral  status,  or 
hazardous  condition  of  a 
cable  other  than  submarine. 

This  subject  will  be  used 
when  link  or  trunk  numbers  are 
not  available,  or  when  directed 
by  a DOCC  element. 


SIZZDSCS/Rnks  Narrative  XXXX 

SCOHSAT/Rmks  Narrative  XXXX 

SISOL/Rnks  Narrative  XXXX 

SEQUIPT/Rmks  Narrative  XXXX 
STSO/Rnks  Narrative  XXXX 

SSPOT/Rmks  Narrative  XXXX 

SEURSPOT/Riiiks  Narrative  XXXX 
SPACSPOT/Rnks  Narrative  XXXX 


Outage  and  restoral  status,  or 
hazardous  condition  of  a 
military  satellite  station. 

Outage  and  restoral  status,  or 
hazardous  condition  of  a 
commercial  satellite  station. 

DCS  station  isolation, 
isolation  of  CINC's  embassies 
unified  commands,  and  specified 
commands  from  the  DCS.  Isola- 
tion of  facilities  without 
reporting  designators  are  also 
included . 

Outage  and  restoral  of 
specific  equipment. 

Activation,  deactivation, 
or  reconfiguration  of  a 
circuit  when  this  subject  is 
specifically  designated  by 
a DOCC  element. 

Information  on  a subject 
not  otherwise  covered  herein, 
submitted  by  a DOCC  element 
or  DCS  reporting  station  and 
destined  ultimately  for  NCS/ 
DCAOC . 

Same  meaning  as  SPOT,  except 
destined  for  DCA-EUR. 

Same  meaning  as  SPOT,  except 
destined  for  DCA-PAC. 


APPENDIX  XII 


COMSPOT  & COMSTAT 
REPORT  FORMATS 


Message  2 Message 


CARD 

COL. 

READ 

POS. 

FUNCTION 

LEGAL  CHARACTERS 

1 

1 

Start  of  Message  1 

0 (4  and  8 Punch) 

2-11 

2-11 

Memory  Word 

0-9  and  A-F 

12 

— 

None 

None 

13 

12 

Memory  Address 

1-8 

14 

13 

Memory  Address 

1-4 

15-17 

14-16 

Memory  Address 

1-6 

18 

17 

End  of  Message  1 

/ (0  and  1 Punch) 

19 

18 

Start  of  Message  2 

* (4,  8 and  11  Puncr 

20-29 

19-28 

Memory  Word 

0-9  and  A-F 

30 

— 

None 

None 

31 

29 

Memory  Address 

1-8 

32 

30 

Memory  Address 

1-4 

33-35 

31-33 

Memory  Address 

1-6 

36 

34 

End  of  Message  2 

t (3  and  8 Punch) 

Figure  1 . Memory  Card  Data 


■V  -5 


VONSWMEMORY 

AAAAAA 

tttt 

ram/dd/yyyy 

# 


Heading 


xxxxxxxxxx  zzzzz  xxxxxxxxxx  zzzzz  xxxxxxxxxx  zzzzz  xxxxxxxxxx  zzzzz ' 
xxxxxxxxxx  zzzzz  xxxxxxxxxx  zzzzz  xxxxxxxxxx  zzzzz  xxxxxxxxxx  zzzzz 

. ’ Data 

xxxxxxxxxx  zzzzz  xxxxxxxxxx  zzzzz 

ENDVONTDCM 
ram/dd/yyyy 
nnnnnnntttt 
E 

(ends  with  ten  blank  lines). 

SIZE:  Variable-depends  on  whether  full  or  section  printout  is  requested, 
whether  printout  is  interrupted  or  aborted  and  the  number  of  re- 
visions 


r Ending 


DEFINITIONS: 

VONSWMEMORY  = 

AAAAAA 

tttt 

ram/dd/yyyy  ” 

i 

xxxxxxxxxx  * 

ZZZZZ  ” 

ENDVONTDCM  - 
nnnnnnn  ” 

E 


Alphabetic  characters  identifying  the  output  as 

a 490L  Memory  printout 

Switch  at  which  printout  was  generated 

Time  printout  is  started 

Month,  day  and  year 

Part  number,  print  in  parts  if  interrupted 
Positions  two  (2)  thru  eleven  (11)  - Memory  data 
Positions  twelve  (12)  thru  sixteen  (16)  - Memory 
address 

Identifier  for  finish  of  printout 
Day  of  week 

End  of  message  character 


USE:  Page  copy  output  from  magnetic  tape  of  A90L  Memory  at  Operator 

request 


\ 


Figure  2.  Full  or  Section  Printout  Format  - A90L  Memory 


VONSWMEMORY 

AAAAAA 

tttt 

nnn/dd/yyyy 


Heading 


J 


0 xxxxxxxxxx  zzzzz  /*  xxxxxxxxxx  zzzzz  $ 

ENDVONTDCM 

nnn/dd/yyyy 

nnnnnnntttt 

E 

(ends  with  ten  blank  lines) 


Data 


Ending 


SIZE:  Normally  27  lines  of  varying  length  as  shown  but  if  revisions 
have  been  made  to  the  specified  address  they  will  be  included 
in  the  data  section  as  additional  lines. 


DEFINITIONS: 

VONSWMEMORY 

AAAAAA 

tttt 

tnm/dd/yyyy 

0 

xxxxxxxxxx 


zzzzz 


/ 

* 

# 

ENDVONTDCM 

nnnnnnn 

E 


Identifier  for  490L  Memory  printout 
Switch  at  which  printout  was  generated 
Time  printout  la  started 
Month,  day  and  year 

Position  one  (1)  - start  of  message  1 character 

Positions  (2)  thru  eleven  (11)  - Memory  data 

from  message  1 and  positions  nineteen  (19)  thru 

twenty-eight  (28)  - Memory  data  from  message  2 

Positions  twelve  (12)  thru  Blxteen  (16)  - Memory 

address  from  message  1 and  positions  twenty-nine 

(29)  thru  thirty-three  (33)  - Memory  address 

from  message  2 

End  of  message  1 character 

Start  of  message  2 character 

End  of  message  2 character 

Identifier  for  finish  of  printout 

Day  of  week 

End  of  message  character 


USE:  Print  out  stored  Information  for  single  490L  Memory  address  at 

Operator  request 


Figure  3- 


Single-Word  Printout  - 490L  Memory 


VONSAREQCDC 

AAAAAA 

hhkkll 


Heading 


M ",mT  I *~ 

..  1 


oooo 

p r dddddddddd 
TTTT 


Initial  Entry 


39SS 

RT 

nnnn 

qqqq 


Release  Time  Entry 


ENDASREQCD 

n*»/dd/yyyy 

hhkkll 

E 


Ending 


SIZE:  Variable-determined  by  number  of  hour.  Initial  and  release 
time  entries  between  start  and  end  or  Interruption. 


DEFINITIONS: 

V0NA5REQCDC 

AAAAAA 

hhkkll 


“/dd/yyyy 

HH 

cc 

II 

no  oo 

P 

r 

dddddddddd 

TTTT 

ssaa 

RT 

nnnn 

qqqq 

ENDASREQCD 

E 


Identifier  for  start  of  call  data  collection 
Switch  at  which  report  was  generated 
Numeric  characters  giving  the  time  the  heading 
or  ending  was  recorded  In  hours,  minutes  and 
seconds. 

Month,  day  and  year 

Identifier  for  hour  entry 

Numeric  characters  giving  hour 

Identifier  for  initial  entry 

Numeric  characters  giving  originating  trunk 

identity 

Numeric  character  giving  precedence 
Numeric,  character  giving  route 
Numeric  characters  giving  dialed  digits 
Numeric  characters  giving  terminating  trunk 
Numeric  characters  giving  final  matrix  connec- 
tion time  Id  minutes  and  seconds 
Identifier  for  release  time  entry 

Numeric  characters  giving  release  time  In  minutes 
and  seconds 

Nimerlc  characters  Identifying  line  or  trunk  to 
which  the  entry  applies 

Identifier  for  end  of  call  data  collection 
End  of  message  character 


USE:  Call  Data  Collection  reports  on  magnetic  tape  and  for  printing 

on  teletype. 


Figure  4 • Output  Format  - Call  Data 


VONSCHEDTDC 

AAAAAA 
tttt 

mm/dd/yyyy 

(1)  > 

xxxxxx  xxxxxx  xxxx xx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xjaxxx  xxmx 

(2) 

xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx 


Heading 


yData 
200  pairs 
, of  lines 

(200) 

xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx  xxxxxx 

ENDVONTDCM 
mm/dd/yyyy 

nnnnnnntttt  ^Ending 

E 

(ends  with  ten  blank  .lines) 

SIZE:  A26  lines  of  varying  length  as  shown 
DEFINITIONS: 

VONSCHEDTDC  - Identifies  the  output  as  a long-format  report 
AAAAAA  - Alphanumeric  characters  identifying  the  Switch  at 

which  the  report  was  generated 
tttt  “ Ending  time  of  report 

ran  “ Month 

dd  - Day 

yyyy  - Year 

xxxxxx  w 2000  count  readings 

ENDVONTDCM  **  Identifies  the  finish  of  the  message 

nnnnnnn  ■*  Day  of  the  week 

E - End-of-message  character 

USE:  Scheduled  traffic  dat»  collection  reports  on  optional  teletype 

page  copy. 


Figure  5.  Output  Format  - Long  Report 


- 4 


VONSPREQTDC 

AAAAAA 

tttt 

mm/dd/yyyy 

(01  111c)  xxxxxx 
(02  111c)  xx xx xx 


(20  111c)  xxxxxx 

ENDVONTDCM 

mm/dd/yyyy 

nnnnnnntttt 

E 

(ends  with  ten  blank  lines) 


Heading 


Data  - 20  lines  (If  less  than  20  items 
specified  for  report,  111c  and 
xxxxxx  replaced  with  X's) 


Ending 


SIZE:  65  lines  of  varying  length  as  shown 
DEFINITIONS: 

VONSPREQTDC  ■>  Identifies  the  output  as  short  format  report 
AAAAAA  “ Alphanumeric  characters  Identifying  the  Switch 

at  which  the  report  was  generated 
tttt  - Ending  time  of  report 

mm  “ Month 

dd  *•  Day 

yyyy  - Year 

111  “ Line  number  of  item  in  long  format 

c « Column  number  of  item  in  long  format 

xxxxxx  - Count  readings 

ENDVONTDCM  ■ Identifies  the  finish  of  the  message 

nnnnnnn  - Day  of  the  week 

E ■ End-of-message  character 


USE: 


Special-request  data  collection  reports  on  the  teletype  page 
copy. 


Figure  6.  Output  Format  - Short  Report 
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